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SURGICAL ASPECTS OF SPLENIC DISEASE 
F . qian the spleen is an important component of the reticuloendothelial 


system, its removal may be beneficial or curative in many hematologic diseases. 
With the advent of sternal aspiration, which is a relatively simple technique, and with 
better knowledge of the functions of the hematopoietic system, more and more in- 
dications for splenectomy have been found. There are still many gaps in knowledge 
of splenic physiology, particularly with regard to its effect on bone marrow. The 
excellent article, “The Surgical Aspects of Splenic Disease,” by Cole, Majarakis, 
and Limarzi, appearing in this issue, summarizes the known facts and presents a 
concise discussion of the theoretic aspects of splenic function. The indications for 
splenectomy given by these authors are sound, and their results are in accord with 
the experience of ny colleagues and me. 

As set forth in this article, there are two conditions for which splenectomy may 
he curative, namely, thrombocytopenic purpura of the essential type and familial 
hemolytic icterus. The latter condition is almost invariably cured by splenectomy, 
whereas this procedure produces cure in approximately 85% of patients who have 
so-called idiopathic thrombocytopenic purpura. As the authors bring out, it must 
he admitted that results of splenectomy in most other situations are unpredictable 
and the indications for the operation cannot be rigidly defined. It is indeed dis- 
couraging to observe that the condition in certain cases is cured by splenectomy, 
while in other cases, apparently similar in all aspects, no benefit is derived. 

A tendency exists at present to regard most of the situations in which splenectomy 
is indicated as instances of hypersplenism. It is well known that in some way the 
normal spleen has an inhibitory effect on the maturation and release of the various 
elements of the bone marrow, as well as a certain destructive activity, and that its 
removal is followed by at least a transient increase in the number of circulating 
erythrocytes and platelets. Accentuation of this normal function has been termed 
“hypersplenism,” which manifests itself by inhibition of hematopoiesis or by block- 
ing the release of mature cells from the bone marrow. The spleen is definitely 
enlarged in almost all instances. 

One may set forth certain general ground rules for hypersplenic syndromes as 
follows: (1) the presence of splenomegaly, with the exception of essential thrombo- 
cytopenic purpura; (2) a reduction in all, or a selective reduction in some, of the 
formed elements of the peripheral blood, and (3) the presence of normal or hyper- 
plastic bone marrow with (as in the case of essential thrombocytopenic purpura ) 
arrest of maturation of certain of the cellular elements. Particular care must be taken 
to rule out leukemias, particularly of the aleukemic type; lymphomas; myeloid 
metaplasia of the spleen associated with myelofibrosis ; erythroblastic leukemias, and 
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certain splenomegalies such as might occur in typhoid fever and malaria ; in collagen 
diseases such as lupus erythematosus, amyloidosis, and Felty’s syndrome, and in 
storage diseases such as Gaucher's disease and Niemann-Vick disease. 

With the introduction of therapy with steroid agents, it is possible in certain 
conditions to use these substances prior to consideration of splenectomy. This may 
be particularly true in instances of acquired hemolytic anemia, when, if at all pos- 
sible, the patient should have a trial of either corticotropin (ACTH) or cortisone 
before splenectomy is recommended. In certain severe hemolytic anemias and in 
certain thrombocytopenic purpuras, corticotropin given by intravenous drip may be 
life-saving. If steroid therapy fails to modify the process favorably, splenectomy 
should be recommended, although no promise can be made that any benefit. will 
result. 

Until greater knowledge of the relationships between the spleen and other hema- 
topoietic organs is available, the best criteria at present to provide an indication 
for splenectomy are the following: (1) normal or hyperfunciioning bone marrow 
with or without evidence of arrest of maturation of certain formed elements (sternal 
aspiration usually reveals this, but more than one specimen of marrow may be re- 
quired to obtain material that is truly representative of the condition of the entire 
marrow, and occasionally it may be necessary to perform trephination to obtain a 
button of marrow for biopsy); (2) enlargement of the spleen, and (3) reduction 
of formed elements in the peripheral blood, either in their entirety or in certain 
selective cellular groups. 

Care must be taken to differentiate those proliferative diseases associated with 
splenomegaly, particularly the lymphomas and leukemias, although in certain in- 
stances a hemolytic process may be associated with chronic lymphatic leukemia 
and certain of the lymphomas. In such instances, improvement in the hemolytic 


process may be obtained by splenectomy but the basic disease continues unaltered. 


CuHarves H. Warkrins, M.D. 
Section of Medicine, Mayo Clinic. 


PROPHYLACTIC ANTIBIOTIC THERAPY 


S' MIE OF THE current practices of antibiotic prophylaxis are becoming matters 
WF of considerable concern. Antibiotic therapy has unquestionably had a_ pro- 
found effect on the practice of surgery, but the persistent trend toward extending 
antibiotic prophylaxis indiscriminately to every patient undergoing an operative 
procedure is creating a number of serious problems. 

In the first place, it has produced in many surgeons a false sense of security 
which is not based upon fact. The use of antibiotics may give an erroneous Impres- 
sion that everything possible has been done for the prevention of an infection 
and that any infection developing in the wound does so because of the failure 
of the antibacterial action of the agent used rather than the neglect of established 
surgical principles or important technical details. The occurrence of the infection 
is usually the result of inadequate remeval of devitalized tissue and foreign bodies 
or the development of devitalized tissue postoperatively as the result of ill-fitting 
dressings or casts, strangulation of large bits of tissue, and impaired circulation 
secondary to delayed thrombosis or tight closure of wounds. [’xperience empha- 
inate 
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sizes that antibiotics are most effective prophylactically when used as adjuvants 
to careful and adequate surgery but not as substitutes for it. 

In addition, infections developing during prophylactic therapy may be so 
masked that the surgeon is unaware of their existence because of the absence of 
fever or local signs of inflammation. In reality, however, they may be dissecting, 
extensive, and even lethal. In other instances, fever may occur, but the absence of 
the expected local signs of infection may lead the surgeon to assume incorrectly 
that the fever has a different cause. 

Other evidence of this blind reliance on antibiotics is a tendency to_disregard the 
significance of white blood cell counts and differential counts during the postopera- 
tive state. Surgeons and residents have at times failed to obtain such cell counts, 
both in civilian hospitals and in military evacuation hospitals, under the belief that 
infections will not occur under prophylactic antibacterial treatment. It has become 
more and more difficult to convince interns that the information yielded by white 
blood cell counts and differential counts justifies the labor and time necessary 
to do them. 

Two other effects of widespread therapy for trivial wounds or minor condi- 
tions are sensitization of an increasing proportion of the population to the different 
agents and a progressive acquisition of resistance by bacteria in our environment 
to the various antibiotics. In the case of penicillin, the number of patients who 
have acquired sensitivity-is considerable. If the treatment which produced this 
state was in fact unnecessary, it is unfortunate that these persons should be denied 
the further benefits of this agent or be subjected to serious risks if it is given 
without good reason. . 

Acquired resistance of bacteria in our environment to the antibacterial agents 
is a more serious effect on the population as a whole. An important example of 
this has been the observation throughout the United States of progressive resistance 
of the pathegenic staphylococci first to penicillin and, more recently, to other 
chemotherapeutic agents. This has been particularly true in hospital practice. 
It is generally agreed that the majority of strains of staphylococci are now resistant 
to penicillin, and many are resistant to chlortetracyeline (.Aureomycin), oxytetra- 
cycline (Terramycin), and streptomycin. All but a few, however, are still sensitive 
to erythromycin, chloramphenicol, and bacitracin. The persistence of a high per- 
centage of staphylococcal susceptibility to chloramphenicol (Chloromycetin) has 
been of particular interest. The factors responsible for this are not clear. 


In 1943, at the time of the introduction of penicillin for clinical trial, 93%- 


95% of the virulent staphylococci were quite sensitive to penicillin. During the 
ensuing 12 years this percentage has gradually decreased year by year to levels 
varying from 12% to 57% in different localities and in different reports. In 
addition, there is evidence that the assets of the newer antibiotics are being slowly 
dissipated by similar changes. With some of the bacteria such as the beta-hemo- 
lytic streptococci and pneumococci, this has not been true, but with many others, 
particularly the Gram-negative bacilli of the colon group, acquired resistance to 
the broad-spectrum agents has been and is an important factor. Coliform bacteria 
have been observed to undergo a 50,000-fold increase in resistance after only 
48 hours of exposure to streptomycin. Similarly, many of the patients in the tuber- 
culosis sanitoria today harbor streptomycin-resistant tubercle bacilli, Time will tell 
whether the same phenomenon will be an important problem with isonicotinic acid 
hydrazide. Studies in our laboratory indicate that the progressive incidence of 
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resistance can be correlated with the amount and duration of the use of the anti- 
biotic. Presumably, the increase in antibiotic resistance results from the suppression 
of sensitive bacteria and selective proliferation of resistant variants arising by 
mutation during therapy. There can be no doubt but that the problem is a serious 
one and that it will become more serious. 

The not infrequent conversion through prophylactic treatment of a minor 
illness to a grave one because of the development of complications is also worthy 
of consideration. In addition to hypersensitivity states, secondary or superimposed 
infections may develop within a wound or elsewhere in the body which may be 
very serious. We do not know all the factors which contribute to the develop- 
ment of this complication. It is clear, however, that the infection is caused by 
micro-organisms other than the primary etiologic agent which are resistant to 
the antibiotic agent in use. Instances of spontaneous septicemia produced by 
strains of B. proteus have been observed by us as examples of superinfections. 
Other examples include pseudomembranous ulcerative enterocolitis and monilial ~ 
secondary infections of the mouth, rectum, vagina, or respiratory tract. It should 
be emphasized, however, that the laboratory demonstration of Candida in speci- 
mens of such patients does not necessarily indicate that their presence is associated 
with clinical infection. 

The question has been raised as to whether or not fungus infections are in- 
creasing as a result of antibiotic therapy. While this question cannot-be-answered 
definitely, there is little doubt as to the occurrence of such infections during anti- 
biotic treatment and their difficulty in management when established. On the other 
hand, experimental evidence indicates that the wide-spectrum antibiotics do not 
enhance directly the growth of Candida albicans in vitro or potentiate mycotic 
disease in animals with experimental moniliasis, blastomycosis, histoplasmosia, 
coccidinidomycosis, and sporotrichosis. 


The toxicity of the various antibiotics themselves differs considerably, but 
most if not all of them have been shown to be capable of producing one or more 
types of reaction. Those caused by overdosage can be readily prevented or con- 
trolled. Those secondary to an idiosynerasy may be very serious. Idiosynerasy 
to chloramphenicol with depression of the bone marrow and leucopenia, agranulo- 
cytosis, or aplastic anemia received considerable publicity in 1951 and 1952. Dur- 
ing the past four years approximately 75 proved cases of blood dyscrasia have 
heen collected from the literature. The anticipated incidence of this complication 
has been fixed at 1 in 40,000. 

It is a common practice to give penicillin before and after operations to patients 
undergoing elective “clean” surgical procedures for the dual purpose of protecting 
the operative site against infection from accidental contamination and of prevent- 
ing pulmonary complications. It may fail in both purposes. When it does, the 
infection developing is resistant to penicillin and usually much more difficult 
to treat. For most elective operations in clean, healthy tissues, there is no need 
for such prophylaxis except possibly after those of the central nervous system 
or thorax. It is generally preferable to withhold all such treatment until signs of 
incipient infection appear, since many of them are more likely to be controllable 
by penicillin. 

With the extraordinary advances resulting from antibiotic therapy in mind, 
one should not make the serious error of forgetting other forms of treatment. 
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The above considerations emphasize the necessity of determining the specific 
indications for prophylactic antibiotic therapy on the basis of our existing knowledge 
in an effort to minimize the undesirable effects under discussion, 

In civilian surgical practice, the existing evidence indicates that the prophylactic 
use of antibacterial agents is of value under the following conditions: 

1. In contaminated wounds of violence, including burns. 

2. In elective surgical procedures performed through, or in, contaminated areas 
such as the gastrointestinal, respiratory, or genitourinary tracts. 

3. In patients with associated derangements of the urinary tract who undergo 
surgical operations. 

4. In patients with indwelling catheters. 

5. In persons with preexisting valvular heart disease who sustain injuries or 
undergo operations of the oral or pharyngeal cavities. 

6. In patients undergoing emergency surgery in the presence of associated but 
unrelated infections such as acute tonsillitis. 

7. For preparation of the gastrointestinal tract. 

8. For elderly people with chronic pulmonary disease who undergo surgical 
treatment. 

The prophylactic use of antibacterial agents for the prevention or suppression 
of infection developing in contaminated wounds is worthy of special consideration. 
Their chief value lies in the attenuation, limitation, or control of infection by 
residual bacteria in wounds after débridement. Another asset is the localization of 
infection developing within wounds of patients in whom surgical treatment is 
necessarily delayed or impossible. In both civilian and military practice the use 
of these agents has unquestionably produced significant results in the control of 
wound infections and reduction of mortality. However, infections complicating 
wounds of violence still remain a very important problem, antibiotic therapy 
notwithstanding. 

Subacute bacterial endocarditis develops in patients with congenital heart dis- 
ease and in persons who have had rheumatic fever with cardiac involvement. 
Operative procedures in the mouth, including tonsillectomy and tooth extraction, 
may initiate this infection by a viridans Streptococcus. Whenever such surgical 
procedures are contemplated for a patient with one of the above-mentioned heart 
conditions, it is advisable to administer penicillin or sulfadiazine prior to and 
subsequent to surgery. The cooperation of physician and surgeon is helpful in 
preventing this dreaded complication. 

A motivating factor in the surgeon’s indiscriminate use of antibiotics unquestion- 
ably is the request or demand of the patient or his family. Too often these agents 
are given to bolster the confidence of the patient, his relatives, or his family 
physician. This is not a justifiable excuse, however, and active and_ persistent 
education of the public as well as the medical profession is necessary to eliminate 
this source of pressure. 

Another factor demanding a critical review of the practice of prophylactic 
antibiotic therapy is an economic one. There is little doubt that the present practices 
are wasteful and that they cause expense to patients, insurance companies, and 
hospital administrators. We have been unable to obtain accurate figures from the 
isurance companies, but at the Cincinnati General Hospital, a university teaching 
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hospital, the expenditure for antibiotics has steadily increased from $24,467.64 
in 1950 to $35,764.27 for the first 10 months of 1954. 
It is important for every surgeon to know the indications for intelligent anti- 
biotic therapy and to be familiar with its limitations, dangers, and consequences. 
How can these aims be accomplished? More thoughtful consideration of the 
indications of antibiotic therapy by all physicians on the basis of the individual 
requirements of cases would do much to achieve these ends. In addition, active 
education of the general population is suggested to acquaint them with the dangers 
of the indiscriminate use of antibiotics and to eliminate their expectation of anti- 
biotic therapy in the absence of definite indications as determined by the physician. 
This could be accomplished through the cooperative efforts of the newspapers and 
local medical societies. Witttam A. ALTEMEtER, M.D. 
WittiAmM R. CuLsertson, M.D. 
and 
Mark Vetro, M.D. 
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The fractured rib is often an injury of 
considerable consequence. Yet it is frequently 
neglected, especially when associated with 
other major trauma. More than 5% of the 
patients admitted to the section for the 
surgery of trauma at Hurley [lospital dur- 
ing the six-year period of this report pre- 
sented such an injury. Textbooks give little 
consideration to this subject and imply that 
it is not significant. Christopher — states: 
“All fractures of the ribs save compound 
ones and those accompanied by severe crush- 
ing injury of the chest and its contents may 
be considered as minor.” !' As recently as 
1940 Hinton and Steiner stated, “The pau- 
city of the literature on fractures of the ribs 

Recorded for publication Jan. 24, 1955. 
the 
(Division of Thoracic Surgery), Hurley Hospital, 
Flint, Mich. 
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Read at the Eleventh Annual Meeting of the 
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TABLE 1.—Review of the Literature: Complications 
and Mortality of Fractured Ribs 
Compliea Mor 
Cuses tions, tality, 
Author Year No Per Cent Per Cent 
Ziegler * 190 820 7.8 0.85 
Haubensek * 1923 1,156 13.0 LSI 
Bistolfl © 19380 572 11.2 
Findlay © 1987 163 M45 
Hinton & 10 279 29.7 104 
Steiner * 
Richardson & WHT 217 33.34 4.1 
Papper 7 
Cameron et al.s * 1Hg 109 65.0 1 
Heroy & 1951 i 85.0 10.7 
Eggleston * 
* Multiple rib fractures only (three or more ribs) 


Taste 2.—Thoracic Trauma (1947-1952) 


Total Thoracie Injuries 832 


Injury No. 

Closed 
With fraecture....... Sesdeadcanehuawas Koma 715 
Without fracture ? aa ivencwewewes 28 
eo ee ventas dpnadasiaiugas 7A3 

Open 
With tracture...... sanded 5 
Without fracture.. jesckutecreuvaunmacananass 74 
WUUME divaudacketawawea 8y 


in the past ten years is readily explained by 
the frequency of the fracture and the relative 
infrequency of complications.” * 

Because of the proximity of the bony rib 
cage to vital underlying organs complica- 
rib 
frequently is an extensive injury responsible 


tions tend to be serious. The fractured 


for a formidable list of complications and 
is associated with a relatively high mortality 
rate. This is substantiated by a review of 
the literature (Table 1). 


MATERIAT 

During the years 1947 to 1952, inclusive, 
730 patients with rib fractures were seen 
490 
patients (67% ) and 240 outpatients (33%). 


in Ilurley Hospital. There were in- 

During this same period a total of 832 
thoracic injuries were seen (‘Table 2). Seven 
hundred forty-three were closed injuries, 
only 28 (4%) of which were not associated 
with rib fractures. On the other hand, 74 
(83%) of 89 patients with open injuries 
did not have fractured ribs. 

Associated Injuries—Two hundred fifty- 
eight patients (52.6% of those admitted to 
the hospital) suffered a total of 395 asso- 
ciated injuries (‘Table 3). Most are signifi- 
cant as regards morbidity and mortality. 


Special mention should be made of cranio- 
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TABLE 3.—Associated Injuries 








490 Inpatients 





Injury No. 
ID hind vk cancavcnsdccvcscssavesnsanes 126 
a err 91 
PN ENUM cas ndevoscickinecsUinewuenoeeemes 43 
ER IR ioc sos vxsUaseaheiesiogecvatcenpens 28 
TNEPR-ADAGOMINA] IDGULY ovis ciccdicccedcseenvedvvcecs 28 
PERCUUIG MOOD ciaccisicckisindtscndacccsecevessnaceas 20 
PTAC VOPCCRPAl DOGG. os cisiacccdvsasisicanssiesion sive 19 
Fracture transverse Process.........sccsesecccecs 1s 

ROBISON: so siininbiw ConaucrnGnsmiena es wee vasmoeua 3 

POON Geach siwsicaiicn NUENAR ta eRe enamels 5 

ERNE es aspat ccc ccatvensrcwatsaeseccsanen 10 
Pe RON so sins s sctdekonnnavcwesceeseeses . 15 
DP OUNIOR CIAPUNVAEA 6 oscickcccsvesscccbccccrcnises 7 
Total (Injuries in 258 patients)............. 395 


cerebral injuries, since coma, with resultant 
loss of cough reflex leading to retained secre- 
tions, atelectasis, and pneumonitis tends to 
complicate the appraisal of a primary tho- 
racic injury. Many associated injuries restrict 
the examiner in his evaluation of the chest 
because of limitations in positioning the pa- 
tient. \s in all patients with trauma, the 
be considered as a whole 


individual must 


and no one injury neglected for another. 
COMPLICATIONS AND SEQUELAE 
Of the 490 patients admitted to the hos- 


41% 
associated with the fractured rib. We have 


pital presented some complication 
divided complications into five anatomical 
groups: (1) chest wall, (2) pleural, (3) pul- 
monary, (+) mediastinal, and (5) abdominal 
(Table +). There were a total of 444 com- 
plications in 202 of the 490 patients ad- 
mitted to the hospital. Thus, complications 
occurred in 41% of the hospital patients, or 
in 28% of the entire group. 

Chest Wall (Table 5): All fractured ribs 
are associated with hemorrhage in the chest 


TaABLe 4.—Complications 


202, of 490 Inpatients 


(41%) 
No. Per Cent 
CR Rico sinss sire remem neesenscuwewaees 8S 17.9 
leer errr re eric: 130 26.5 
INNES so vou aaneaee mun teeeeanione 160 82.6 
PEERAGE 5.6.8 sisi'n pcr eoadce bees sccwoneses g 1.6 
PEPE hp KS chs taba ctarmedkannceension 58 11.8 
ue idee ono kWaRG soir obi deve eee ene ein 444 


A. M. A. ARCHIVES OF SURGERY 
wall; hence this has not been considered a 
complication. Intercostal neuralgia, osteo- 
myelitis, and intercostal aneurysms were not 
found. 

Subcutaneous emphysema, reported in 67 
patients, was the most common complication. 
This appears alarming when extensive, but 
is seldom serious * and specific treatment is 
unnecessary since a patent airway is always 
present.” 

Paradoxical respirations occur as a result 
of multiple rib fractures with a flail or “stove- 


wn 


TABLE 





Complications—In patients 


1. Chest Wall 
No. Per Cent 


Subcutaneous emphysema..............++ 67 13.7 
Paradoxical respirations........... 006. 21 4.2 
URC CES KE CARS CeCe RT ASD aT aw RRR 8s 17.9 


TABLE 6.—Complications—Inpatients 


2. Pleural 
No. Per Cent 


DURE OTME | Siicadeciccccdoclesarcsueieacekes he 12.7 
PONE fe 5 pice Ken cadens seanvickones 59 12.0 
Pileurisy with effusion, «6.000006 00ccecveoes 9 1.8 

PC iencibukneninesandsveccenseenounds 130 26.5 


in” chest. “Twenty-one of our patients had 
such an injury, and 7 of the 34 patients who 
died presented this complication. Immediate 
fixation is required, 

We have used the simpler methods of 
positioning, strapping, and sand-bagging as 
emergency treatment. If these prove inade- 
quate, skeletal traction or internal fixation 
may be necessary. 

Tracheotomy is frequently done to reduce 
the dead air space, to decrease resistance 
to respiration, and to provide easy access 
for removal of secretions. 

Pleural Complications (‘Table 6): These 
complications include hemothorax, pneumo 
thorax, pleurisy with effusions, and chylo- 
thorax. One hundred thirty of our cases 
had such complications. Others have found 
significant incidence of this complication.+ 

Hemothorax : Sixty-two of our cases had 
blood in the pleural space. Hemorrhage may 


em 
9 


* References 8 and 10. 
+ References 8, 10, 12, 13, 


and 14. 


THE FRACTURED RIB 
occur from parenchymal, intercostal, internal 
mammary, or great vessels. 

Prior to World War II opinion was di- 
vided as to the ideal treatment for hemo- 
thorax. Recently, however, it is agreed that 
early and complete aspiration should be ac- 
complished.t Thoracentesis should be done 
“early, often, and diligently and without air 
replacement” to “reduce the incidence of 
chronic clotted hemothorax, empyema, and 
atelectasis, resulting in pulmonary suppura- 
tion, altered pulmonary function, and perma- 
nent disability.” '® [Enzymatic débridement 
has been used to liquify the clot, but we agree 
with Valle ' that resultant pain, febrile re- 
actions, and failure to show improvement 
by x-ray make this procedure of doubtful 
value. If hemorrhage is progressive, despite 
thoracentesis, early thoracotomy with evacua- 
tion of clots and control of hemorrhage is 
indicated. Indeed, McEachern employs this 
as a primary procedure if over one-third of 
the lung is encased by hemothorax.** Organ- 
izing hemothorax may occur despite treat- 
ment. If loculation should prevent effective 
thoracentesis or if fibrothorax results, decor- 
tication is performed between the third and 
the fifth week.s 

Pneumothorax: .\ir in the pleural space 
was demonstrated by roentgenography in 
59 patients (Table 6). Pneumothorax may 
result from either open or closed injuries. 
wall defects 
should be 


Open wounds with chest 


(“sucking wounds” ) converted 
immediately into closed wounds by occlusive 
pressure dressings and the pneumothorax 
then treated appropriately. 

the 
management of tension pneumothorax which 


There is general agreement as_ to 
may constitute a true surgical emergency. 
Since the signs and symptoms are quite 
characteristic, there is no need (and often 
no time) to await roentgenologic diagnosis. 
Air should be withdrawn by thoracentesis 
at once. 

Small, uncomplicated, closed pneumotho- 


races likewise present no controversy. If the 





£ References 8, 9, 12, 
and 20. 


§$ References 12 and 14. 


13, 14, 15, 16, 17, 18, 19, 


collapse is less than 20 to 25%, no specific 
treatment is required. It should be empha- 
sized, however, that the degree of collapse 
is often underestimated on the roentgeno- 
gram. Moreover, what initially is an insig- 
nificant amount of collapse may progress 
so that repeated observations are essential. 

Conflicting viewpoints are held concern- 
ing the management of closed pneumothorax 
with more than 25% collapse. Some believe 
active intervention is not indicated unless 
there are signs of excessive tension.|| 

One of us (R. L. R.) recently discussed 
the 


thorax 


management of spontaneous pneumo- 
that closed catheter 


drainage should be instituted if collapse is 


and concluded 


greater than 25%.** This applies equally to 
traumatic pneumothorax. Indwelling catheter 
with water-seal drainage has been recom- 
mended by many.‘ 

The advantages of closed catheter drain- 
age are manifold. Complete early reexpan- 
sion of the lung is desirable for prevention of 
pleural effusion, persistent bronchopleural 
fistula, and empyema. Most effective closure 
of the parenchymal tear is by reexpansion of 
the lung so that visceral and parietal pleura 
come into contact, with sealing of the fistula 
by adhesion of the pleural surfaces at the 
site of rupture. 

Pleural effusion is an infrequent sequela. 
It was seen in nine of our patients. Effusion 
seldom occurs in the presence of hemothorax 
or pneumothorax if early and vigorous efforts 
are made to reexpand the lung. Management 
should consist of persistent thoracentesis. 

Chylothorax is a rare complication and 
was not seen in our series. Baldridge and 
1947. 


Pulmonary Complications (‘Table 7) : Pul- 


Lewis" collected 59 cases in 


monary complications occurred most com- 
monly, comprising 32.6% of the 202 cases of 


inpatients with complications. These are 


interrelated, and two or more frequently 


were present in the same patient. The term 
has been given to 


“traumatic wet lung” 


various combinations of these 


mm 


complica- 


and 26. 
14, 15, 18, 19, 20, 23, and 28. 
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|| References 2, 6, 25, 


{ References 8, 10, 








tions.# We approve of this terminology 
since it implies the sequence of events: re- 
tained secretions, tracheobronchitis atelecta- 
sis, and pneumonia. 

The management of these complications 
is extremely important and along with pneu- 
and constitute the 
triad that must be looked for at frequent 


mothorax hemothorax 
intervals and when discovered treated vigor- 
ously. 

Adhesive strapping and administration of 
opiates are mentioned only to be condemned. 
The first consideration must be for an un- 
obstructed airway and evacuation of the 
tracheobronchial tree. Intercostal nerve 
block, done either in the intercostal space or 
paravertebrally, is most important and should 
Complications 


TABLE 7. Inpatients 


3. Pulmonary 
No. Per Cent 


OR si isiaeiacte sss onnensacecachaneee 62 12.6 
PEACHCOOTOROIITG: ccsissisinccccdassssesievews 19 10.0 
SNS: octane cceadeenavnse Rosa nacenen 29 5.9 
Pa 5 fo nas se de adc cara asain GiueroemDiOer RRINDNS Is 3.7 
PUOGTY COMING i oiisik ks cca cdancdecniiaces 1 02 
PIDIMORATT GDOROIE Si 6 is.osccccinccacvcdees 1 0.2 

iis cash Gae er eemwen we yeRaaeeNs es 160 32.6 


be done early. When pain is relieved, the 
patient coughs and clears his own secretions 
dramatically. If cough is impossible or inef- 
fective, nasotracheal catheter aspiration or 
bronchoscopy may be necessary. Samson and 
Brewer have given an excellent discussion 
of the indications for each.*' Tracheotom) 
may be advisable,* and we are doing this 
more and more frequently, with gratifying 
results. 

Pulmonary abscess occurred only once. 
However, this danger is ever present, con- 
sidering the potential for infection provided 
by areas of hemorrhage into pulmonary 
parenchyma together with the ready source 
of infection from traumatized and contami- 
nated bronchioles with bronchopleural  fis- 
tulae. If the lung abscess fails to respond 
to conservative measures, early thoracotomy 
with decortication or resection is indicated. 

# References &, 9, and 30. 


* References 20 and 32. 
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TABLE 8.—Complications—Inpatients 


$. Mediastinal 





- No. Per Cent 
PROUMOMCMIASUIBUM «0... o00iecccrecsecese 2 0.4 
Hemomediastinum ........6....0005 1 0.2 
CURRIE PATE oivccscccccccccicccvs 3 0.6 
Laceration—aorta .......sccscescees 1 0.2 
TYGUMALIC ASPAYMIB 6 o:00csicccrvsccvesone 1 0.2 

OMe aeancieokieeherdelawnnseiabewene 8 1.6 
Mediastinal Complications (Table 8): 


Mediastinal complications are relatively rare 
in the injured person who reaches a hospital. 

Pneumomediastinum was observed in only 
three patients and was not a serious situation 
in any. 

Cardiac injuries were diagnosed in only 
three patients, and injury to the great ves- 
sels was demonstrated only once. Others 
have reported an incidence of from 2.5 to 
16%.+ 

Traumatic asphyxia refers to that situation 
where there is a dusky cyanosis of the upper 
part of the body following a compression 
injury of the chest. It results from momen- 
tary reversal of superior vena caval blood 
flow into its valveless tributaries, with dis- 
tention and rupture of small venules and 
capillaries. If the patient survives the first 
few hours, the prognosis is good. There was 
one such patient in our group. 

Abdominal Complications (Table 9) : Cer- 
tain abdominal injuries are so frejuently re- 
lated 
them complications rather than associated in- 


to thoracic trauma that we consider 


juries. In all our cases the rib fracture 


or — 


+ References 6, 9, 33, 34, 35, 36. 


TasLe 9.—Complications—Inpatients 
4. Abdominal 
No Per Cent 
Ruptured abdominal organs.......... 28 5.7 
BAGMCY «6 asics Ske Geos or 9 
MUON ds ceeenws diiindeyiesehaseewe Ae 
WN Ceci eenead 6 
DMPA MIGSTING«.<. <.6.cccisiccne eu 2 
co i 
OED Hiren aiaa xa ees 1 
BORE ekass Oks RBA e Rolain eae Patines 28 1.7 
Lacerated diaphragm.............0.00. 7 1.4 
PRM cc U i yua Nini sea eR ie rminteh ee ds 11.8 


THE FRACTURED RIB 
was directly related to the abdominal compli- 
cation. 

Ruptured Abdominal Viscera: Fifty-eight 
patients developed pathology at or immedi- 
ately below the diaphragm. Trauma to ab- 
dominal organs was found in 28 cases, or 
5.7% of all complicated cases of rib fractures. 
The kidney and liver were most frequently 
involved and were closely followed by the 
spleen. Details of management of these prob- 
lems are not in the realm of this discussion. 
The problem is amplified when one con- 
siders how often signs and symptoms of 
chest injury are referred to the abdomen in 
the absence of intra-abdominal pathology. 
The differential diagnosis between true ab- 
dominal trauma and referred pain is often 
difficult and requires frequent examinations, 
including evaluation of the abdomen after 
appropriate blocks of intercostal nerves. 

Lacerated diaphragm was found in seven 
patients. Some degree of pleural effusion and 
hemothorax was always present; conse- 
quently the diagnosis was sometimes difficult 
to establish by both physical examination and 
standard roentgenograms. Surgical explora- 
tion should be done early in all patients 
whose condition permits. Delayed repair may 
be done in severely injured patients who 
survive. 

Hleus was present in 23 cases (4.7%) in 
which there were no intra-abdominal injuries 
or fractures of the spine or pelvis. Treatment 
is by intestinal intubation and careful ob 
servation for other causes which may require 
active intervention. 

MORBIDITY 


AND MORTALITY 


The average hospital stay for patients with 
uncomplicated rib fractures without associ- 
ated injuries was 4.8 days. Those patients 
with complications associated with the frac- 
ture but without other injuries were hospital 
ized for an average of 16.4 days. 

Autopsy was performed in 27 (79%) of 
the 34 patients who died (Table 10). It is 
sometimes difficult, even with autopsy, to 
evaluate the role thoracic injury played in 
these deaths. Ten of the 34 patients who died 


had thoracic injuries too minor to have con- 


TaBLe 10.— Mortality 


RIG Ci: CIR SN i wiki 4c duewasncSdecdduancna 12 
BGS 0. SRMNGTRGNG TIGIG oo one cc vicicicdcccccccccoceses 10 
RE SU Na 3 ed adsndaetdsdind daddies teaceds ania 12 

dks ebddanikkciusiedencnetnsaqgesiaaueuatias 34 


Thoracie injury contributed to death in 24 
1.9% of 490 patients admitted 
730 patients with fractured ribs. 


patients: 
to the hospital; 3.3% of 


tributed to death. Seven of these were due 
to craniocerebral injuries and the remaining 
three to associated medical problems. A 
second group, of 11 patients, had associated 
injuries lacking or insignificant, so that death 
was attributed to the thoracic injury. In a 
third group, of 13 patients, serious injuries 
of the thorax existed concomitant with other 
associated injuries, and so the cause of death 
could not be established. In 24 patients the 
thoracic injury was either the sole or a 
decisively contributing factor to death. Thus, 
we have established a mortality rate of 4.9% 
for the 490 patients admitted to the hospital, 
or 3.3% for the total group of 730. This 
compares with a mortality rate varivusly re- 
ported ranging trom 4.1 to 24.5%.t 

Table 11 lists the frequency of complica- 
tions in those in whom thoracic injury con- 
tributed to death. Pulmonary contusion or 
laceration occurred in 13. In no instance was 
death attributed to the contusion or lacera- 
tion per se, but other complications were 
always present. 

Traumatic wet lung was likewise present 
died. While other 


major complications were often associated, 


ee 


13 times in those who 


~ References 2, 6, 7, 8, 9, and 37. 


Tasie 11.—Complications in Relation to Mortality 

Complication No. 
Pulnonary contusion and or laceration.. e 13 
Traumatie wet lung........... 13 
Hemothorax ....... 11 
Pneumothorax ...... ; APEC Eee ee Pr ; 10 
NOONE WENN 16.did cdednencudududwanrvewcaneawedts 10 
Paradoxical respirations .................8.. 6 
Subeutaneous emphysema teeeceuaeecee ‘ ‘ 4 
Ruptured diaphragm .. ; 3 
SINUS actacaudsecdcdenceadensvens Jevueeasunes ks 2 
Cardiae injury .. - re Carnie 1 
Hemomediastinum . ; usenane 1 
Pleural effusion .. 1 
PRUNE NUE ois ed decade cca caivccanduncasasceuians 1 








this frequently seemed to be the true cause of 
death. 

Hemothorax was neted in 11 of the pa- 
tients who died. Active evacuation of the 
blood by the best available method has 
resulted in a decreased mortality from this 
cause, 

Pneumothorax was present in 10 of the 
patients who died. It was the immediate 
cause of death in one patient, an 83-year-old 
man who died four hours post-trauma with 
no other significant injury. His pneumotho- 
rax Was untreated. If adequately treated by 
closed thoracotomy tube with water seal 
drainage, no patient, we believe, should dic 
from this complication, 

Seven patients had paradoxical respira- 
tions. All had other complications, and we 
are unable to list this as the sole cause of 
death in any. 

Ruptured diaphragm was present in three 
patients who died. None were operated on. 
All three had severe, extensive injuries, and, 
while the lacerated diaphragm contributed 
to death, it can be listed as the cause of 
death in none, 

Six patients who died had ruptured ab- 
dominal viscera. For a variety of reasons 
none of these patients were operated upon. 

ther complications contributing to death 
occurred in isolated instances. |1emomedias- 
tinumn was found concomitant with a severe 
pulmonary contusion in a patient with mul 
tiple fractures of the extremities who expired 
four hours post-trauma. Pleural effusion was 
a late sequela in a 52-year-old patient with 
other pulmonary complications in addition 
to a craniocerebral injury. There was one 
cardiac injury, myocardial contusion with 
hemopericardium in a patient who had mul- 
tiple pulmonary complications and a severe 
cramocerebral injury. One patient with a 
lacerated aorta lived long enough to be in- 
cluded, only because she jumped from the 
hospital window and was seen by a house 
physician immediately before death. 


SUMMARY AND CONCLUSIONS 
We have presented 730 consecutive cases 
of fractured ribs. Complications related to 
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the fractures occurred in 41% of hospital 
patients (28% of the entire group). These 
are reviewed and prophylaxis and manage- 
ment briefly discussed. Of the 490 patients 
admitted to the hospital 4.9% died with the 
thoracic injury as the sole or a decisively 
contributing factor to death. 

We conclude that the fractured rib is fre- 
quently associated with other chest injuries 
which are responsible for a formidable list 
of complications and is associated with a 
relatively high mortality rate. 
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Blood Td in Gastric Cecticies 


Preoperative and Postoperative Blood Volume, Total Circulating Hemoglobin, 


and Serur Protein in Patients with Gastric Carcinoma 


BJARNE FRETHEIM, M.D., Oslo 


As a matter of principle, a patient who is 
subjected to an operation should have nor- 
mal values for blood volume, hemoglobin, 
and serum protein and, as far as possible, 
should be kept in such balance during and 
after the operation, compensation being made 
for the lost blood by blood transfusions. 
Endeavors have been made to achieve this 
by preoperative control of the hemoglobin 
percentage, the serum protein concentration, 
and the fluid balance and, possibly, by sup- 
plying blood by transfusion. 

The loss of blood is measured during the 
operation, and as much blood is supplied as 
the amount lost according to the rule of 
\Wangensteen, which is the weighed loss of 
blood plus 20% to cover the amount of blood 
which escapes the weighing. It is endeavored 
to keep the patient in fluid balance postopera- 
tively, and using estimates based on controls 
of hemoglobin percentage, to give the num- 
ber of blood transfusions that may be re- 
quired. 

It is a clinical experience, however, that 
anemic patients need more blood in trans- 
fusion in order to reach normal hemoglobin 
percentage and serum protein concentration 
than might be expected according to the 
values found. It is also a clinical experience 
that 


has been supplied during the operation in 


—regardless of whether or not blood 


conformity with the \Vangensteen rule 
anemia always occurs after major operations. 
Seas 

From the University Hospital (Rikshospitalet), 
Department A of (Head: Prof. Leif 
Efskind, M.D.). 
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It has also been shown, by investigations 
made by me? that the postoperative fall in 
hemoglobin percentage and serum protein 
concentration does not occur simultaneously 
with the loss of blood, but lags, so that the 
lowest value is not measured until two or 
more days have elapsed, even when there is 
no clinical demonstration of hemorrhage after 
the operation has been finished. If, in addi- 
tion, more or less uncontrollable hemorrhages 
occur after the operation, as is often the 
case from wound cavities and intestinal anas- 
tomoses, the condition becomes even more 
complicated, and it is not even possible fairly 
accurately to supply the correct amount of 
blood gradually as blood is lost, thereby giv- 
ing the patients the optimal chances of being 
cured. 

In order to approach closer to this goal, 
the blood volume, the total circulating hemo- 
globin, and the serum protein have to be 
the 
values has to be followed preoperatively and 


ascertained, and fluctuation of these 
postoperatively. I have done this in a group 
of patients with gastric ulcer or gastric carci- 
noma in which gastric resection or total gas- 
trectomy has been carried out. Parts of these 
investigations have been published previ- 
ously.* 


The total hemoglobin and the blood volume have 
been determined by the Sjéstrand CO method,+ 
which, to the best of my knowledge, is the sole 
method whereby daily examinations may be per- 
formed preoperatively and postoperatively with ade- 
quate precision and without harming the patient. 
The hemoglobin percentage has been determined as 
muriatic hematin, according to the Haldane stand- 


ard, and the serum protein concentration, by the 


eee 
* References 2, 3, and 4. 


+ References 5 and 6. 


BLOOD VALUES IN GASTRIC 
Kjeldahl method. The red cell volume, the plasma 
volume, and the total circulating serum protein 
have been calculated after determination of hemato- 
crit in Wintrobe’s tube centrifugation for half an 
hour with 3000 rpm. 


In 66 patients with gastric carcinoma there 
was as a rule a slight reduction of the blood 
volume in comparison with healthy persons, 
and this reduction is due to a fall in red cell 
volume, while the plasma has not been re- 
duced and is even higher than normal in 
cases with pronounced anemia. As a rule, the 
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centage, the total hemoglobin, and the red 
cell volume rise considerably towards ideal 
values, but no more than 70% of what might 
be expected according to the amount of blood 
supplied. In the 9 patients with the highest 
degree of anemia, entered in the second 
column on the Figure, the increase is rela- 
tively lower than in the 10 less anemic pa- 
tients entered in the third column on the 
Figure. Evidently, as hemolysis takes place 


of some of the blood supplied, relatively more 


Effect of preoperative blood transfusions. 


values 
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effect of preoperative blood transfusions on hemoglobin percentage, total hemoglobin, 


blood volume, red cell volume, and plasma volume, as well as serum protein concentration and 
total circulating serum protein, in 19 cases of gastric carcinoma. The calculated “ideal values’ 


are entered on the right. 


total hemoglobin is considerably reduced, be- 
ing 23% lower than normal. The serum pro- 
tein concentration is reduced just like the 
hemoglobin percentage. .\s the plasma vol- 
ume is not reduced, however, or has even 
become higher in some cases, the total cir- 
culating serum protein is slightly reduced. 
Nineteen patients with gastric carcinoma re- 
ceived from 1 to 10 blood transfusions of 450 
ml. each preoperatively, and the effect of 
these transfusions has been compiled in lig- 
ure 1. 

After about 2070 ml. of 
freshly drawn blood, the hemoglobin per- 


transfusion of 


blood is required to bring the values up to- 
ward normal level. 

Concurrently there is a rise in the serum 
protein concentration but a fall in the plasma 
volume, the total circulating serum protein 
thus remaining unchanged. In the nine pa- 
tients with the highest degree of anemia, the 
rise in serum protein concentration is less 
and the fall in plasma volume more pro- 
nounced, so that there is generally a fall in 
the total circulating serum protein, while 
these changes are less marked in the 10 less 
anemic patients. 
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The total result of these changes is a slight 
increase of the blood volume, and the result 
of the blood transfusions is that all values 
approach the ideal values. So far as the fac- 
tors examined are concerned, the patients 
have thereby approached optimal preopera- 
tive condition. 

“standard re- 
action” to an uncomplicated gastric resection 
of hematologically healthy persons, a group 


In order to investigate the 


of patients with gastroduodenal ulcer has 
been examined preoperatively and postopera- 
tively. In six patients the operation could be 
characterized as perfectly uncomplicated ; no 


Gastro duodenal ulcer. 
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Fig. 2.—Preoperative and postoperative values of 
hemoglobin percentage, total hemoglobin, blood vol- 
ume, red cell volume, and plasma volume, as well as 
serum protein concentration and total circulating 
serum protein, in six cases of uncomplicated gastric 
resection for ulcer (“standard reaction”). 


blood transfusion was given either preopera- 
tively or postoperatively, but fluid balance 
was maintained. The loss of blood has been 
measured by the weighing of compress blood. 
A graphic illustration of the average values 
is given in Figure 2. 

The hemoglobin percentage falls gradually 
to the lowest value on the fourth day post- 
operatively, when it is 82% of the preopera- 
tive value, and then it rises slowly. 

The total hemoglobin falls to the lowest 
value 24 hours postoperatively, when it is 
16 
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64% of the preoperative value, remains un- 
changed for the next 24 hours, and then 
rises again with increasing rapidity to the 
seventh day postoperatively, when it is 80% 
of the preoperative value. 

The blood volume also falls to the lowest 
value 2+ hours postoperatively, when it is 
77% of the preoperative value. It then rises 
again more rapidly than the total hemoglobin, 
most in the period from 24 to 48 hours post- 
operatively, and on the seventh day the pre- 
operative value has been regained. 

The red cell volume falls to the lowest 
value 24 hours after the operation, when it 
is 69% of the preoperative value, remaining 
unchanged to the fourth day postoperatively, 
whereupon it again rises slowly. 

The plasma volume falls to the lowest 
value 24 hours postoperatively, when it is 
81% of the preoperative value. Then it rises 
more rapidly than the other factors, reaches 
preoperative value on the third day post- 
operatively, and continues rising to the sev- 
enth day, when it is 11% higher than the 
preoperative value. 

The protein concentration falls 
gradually, in the same manner as the hemo- 


serum 


globin percentage, to the lowest value on the 
fourth day postoperatively, when it is 79% 
of the preoperative value, and thereupon it 
rises slowly. 

The total circulating serum protein falls 
to the lowest value 24 hours postoperatively, 
when it is 72% of the preoperative valve; 
then it again rises slowly to the seventh day 
postoperatively, when it is 88% of the pre- 
operative value. 

The postoperative fall is greatest, there- 
fore, for total hemoglobin and red cell volume 
and lowest for the circulating serum protein 
and plasma volume. The resultant figure is 
the fall in the blood volume, which percent- 
ually takes a medium position and which is 
compensated during the following days, to 
reach normal value again on the seventh day 
after the operation. Calculated by the fall in 
the hemoglobin amount, the loss of blood 
during the operation and the first 24 hours 
afterwards is 30% of the total amount of 
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Fig. 3.—Preoperative and postoperative values of 
hemoglobin percentage, total hemoglobin, blood vol- 
ume, red cell volume, and plasma volume, as well as 
serum protein concentration and total circulating 
serum protein, in seven cases of subtotal gastrectomy 
for carcinoma, in which an average of 260 ml. more 
blood was given in transfusion than the weighed loss 
of blood during the operation. 


blood, while the loss of blood weighed during 
the operation is 6% of the amount of blood. 

Seven patients in whom subtotal gastrec- 
tomy has been performed for carcinoma have 
been examined by the same procedure. Even 
if conditions here are considerably more com- 
plicated, partly because some of the patients 
received blood 


partly because the patients received a vary- 


preoperative transfusions, 
ing number of blood transfusions during the 
operation, and partly owing to greater varia- 
tion in surgical procedures, the course of 
the curves preoperatively and postoperatively 


shows the “standard 


great similarity to 
curves” (Figure 3). 

“stand- 
ard curves” is that the total hemoglobin and 


the red cell volume continue falling to the 


The essential difference from the 


third day postoperatively before they again 
commence rising. This occurs in spite of 
260 ml. more blood having been given in 
transfusion than the loss of blood weighed 
and is supposed to be due to destruction of 
some of the red blood ceils supplied, as there 
was no sign of persisting hemorrhage 24 
hours postoperatively. 
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More considerable changes are found from 
the “standard reaction” in cases of abdomino- 
thoracic total gastrectomy plus splenectomy 
and resection of the pancreas (Fig. 4). 

In spite of the ample supply of blood, the 
postoperative fall in total hemoglobin, blood 
volume, and red cell volume is greater than 
in subtotal gastrectomy ; otherwise, it shows 
a similar course. 

The plasma volume, on the other hand, 
shows a different relation, having fallen in 
24 hours percentually more than the red cell 
volume, and remains low until the third day 
after the operation, when it again commences 
rising. The consequence is that the hemo- 
globin percentage rises higher postopera- 
tively than preoperatively, giving the false 
impression that the loss of blood has been 
compensated. 

The total circulating serum protein falls 
percentually more than in subtotal gastrec- 
tomy. Owing to the concurrent fall in plasma 
volume, however, the serum protein concen- 
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Fig. 4.—Preoperative and postoperative values of 


hemoglobin percentage, total hemoglobin, blood vol- 
ume, and red cell volume, as well as serum protein 
concentration and total circulating serum protein, 
in eight cases of total gastrectomy plus splenectomy 
and resection of the pancreas, in which during the 
operation 500 ml. more blood was given than the 
weighed loss of blood. 
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Fig. 5.—Preoperative and postoperative values of 


hemoglobin percentage, total hemoglobin, blood vol- 
ume, red cell volume, and plasma volume, as well 
as serum protein concentration and total circulating 
serum protein, in five cases of total gastrectomy 
plus splenectomy, in which in addition to 250 ml. 
more blood than the loss of blood weighed, 0.5 liter 
of Macrodex (Dextran) was given. 


tration shows approximately the same rela- 
tions as in subtotal gastrectomy, falling per- 
centually less than in the “standard curves.” 

The explanation of these deviations is that 
the blood in total gastrectomy plus 
splenectomy and resection of the pancreas 
is considerably greater than is indicated, 
the basis of loss 


loss 


on 
blood weighed, and the 
compensation by blood tr 
small. A state of preshock develops, with 
hemoconcentration and loss of plasma-like 
fluid from the 


ansfusions is too 


blood stream. The organism 
conquers the preshock, however ; plasma-like 
fluid is sucked back into the circulation, and 
the blood volume 


again increases. 


The excessive fall in plasma volume by 
preshock may be prevented by administra- 
tion of 


dextran ( Macrodex ), 


minimizes the fall 


and this also 


blood volume. On the 


other hand, it then appears as if the regen- 


eration of hemoglobin is retarded; 


anemia persists for a 


conse- 


quently, long period 


(Figure 5 
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In three patients on whom abdomino- 
thoracic total gastrectomy plus splenectomy 
had been performed, shock was imminent at 
the finish of the operation, and they 
given 0.5 addition to 
blood. This appears to have had the effect 
that the fall in plasma volume did not be- 
come as profound as in the preceding cases, 


were 


liter of dextran in 


This is 
also with the total circulating serum 


and it also rose again more rapidly. 
the case 
protein, and so it seems as if plasma-like fluid 
The 
total circulating hemoglobin, despite further 


is sucked back into the blood serum. 


blood transfusions, shows only a slight ten- 


dency to rise, and the hemoglobin percentage 


therefore continues falling. It is difficult to 


draw definite conclusions here, however, 


owing to the complicated conditions. 
One patient was examined 24 hours post- 


operatively in a state of manifest shock 


& WS. Male. 53 years. Cancer of. the stomach. 
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lig. 6.—Preoperative and postoperative values of 
hemoglobin perceiitage, total hemoglobin, blood vol- 
ume, red cell volume, and plasma volume, as well 


as serum protein concentration and total circulating 
serum protein, in one patient in whom manifest 
shock developed after total gastrectomy plus splen- 
ectomy for carcinoma. 
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(Figure 6). Here the postoperative changes 
in Figure + are found in accentuated form. 
Fall in total hemoglobin, blood volume, and 
red cell volume is marked, the fall in plasma 
volume, however, and in total circulating 
serum protein being relatively still more pro- 
nounced. The result is a considerable hemo- 
concentration and a great postoperative rise 
in hemoglobin percentage and an insignifi- 
cant fall in serum protein concentration. 
During the operation, 500 ml. more blood 
had blood 
weighed and, in addition, 500 ml. of dextran. 


been given than the loss of 
The case was misinterpreted because only 
the result of the postoperative examination 
of hemoglobin percentage was available and 
not the result of total hemoglobin and blood 
volume studies. Routine fluid regimen was 
instituted, with the result that irreversible 
shock developed. Postmortem examination 
revealed a profuse amount of blood in the 
intestines and necrotic changes in the tail 
of the pancreas. 


COMMENT AND CONCLUSIONS 


Patients suffering from gastric carcinoma 
usually have a reduced hemoglobin percent- 
age. l¢ven if they have not, they are still 
usually anemic, their total hemoglobin being 
When this is not 


hemoglobin percentage, it is due to a con- 


reduced. revealed in the 


current reduction of the blood volume. 

The reduction of the blood volume is due 
in the first instance to a fall in the red cell 
volume, while the plasma volume is little or 
not at all reduced or, in some markedly 
anemic patients, even increased. The serum 
protein concentration is reduced as a rule, 
while the total circulating serum protein is 
less reduced or may even be increased when 
there is considerable increase of plasma vol- 
ume. 

The deviations from the normal are more 
marked the more anemic the patients are, 
but under all conditions it is the blood volume 
which shows the least deviation, as the 
plasma volume increases with reduced red 
cell volume and vice versa, the consequence 
being that the blood volume is kept close to 
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normal if there is not a concurrent uncom- 
pensated loss of fluid or inadequate supply 
of fluid. 


the plasma protein are in dynamic equilib- 


It seems as if the hemoglobin and 


rium and that, to a certain extent, they sub- 
stitute for each other to maintain the blood 
volume. 

It is in conformity with clinical experience 
that an anemic carcinoma patient has to be 
given considerably more blood to bring the 
values up to normal than would be expected 
according to the values found for hemoglobin 
percentage and serum protein concentration. 
This is not due solely to the anemia being 
greater than supposed, judged by the hemo- 
globin concentration, but also to the fact that 
a material part of the transfused red blood 
cells is destroyed—in the present series aver- 
aging 30% of the red blood cells administered 
in the course of six days. .\ relatively greater 
part of the supplied serum protein disappears 
from the circulation (to reduced “depots” 
?). During the administration of blood a 
reversal of the pathological blood changes 
toward normal values again takes place. 
ven if amounts of blood are supplied in the 
course of a few days exceeding by far the 
amount required to restore normal blood 
volume, this volume remains approximately 
normal. It appears as if it is mainly the red 
cell volume which determines the blood vol- 
ume, on condition that there is fluid balance, 
while plasma-like fluid oozes out or is drawn 
into the blood stream according to require- 
ment. 

I had a chance of observing during a 
lengthy period a patient with gastric carci- 
noma and of following the development of 
these changes. 

This patient was admitted into our department 
on June 6, 1952, to be operated on for gastric car- 
cinoma. He was in good condition, and all was well- 
adapted for a radical operation. The patient refused 
operation, however. 

Half a year later he was readmitted in a consider- 
ably worse state. Adequate preoperative treatment 
made possible a subtotal gastrectomy 

On Figure 7 has first been entered the supposed 
ideal values for hemoglobin percentage (100), total 
hemoglobin (765 gm.), blood volume (5.55 liters), 


plasma volume (3 liters), red cell volume (2.55 
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liters), serum protein concentration (7 gm. per 
100 ml. serum), and total circulating serum protein 
(225 gm.), in a man of the same height as the 
patient (173 cm.) and “ideal” weight (73 kg.). 
When first admitted into hospital, the patient had 
a hemoglobin percentage of 78%. Total hemoglobin 
was 637 e@m., which is 83% of the “ideal value.” 
The bicod volume was calculated at 5.9 liters, which 
is 6% more than the “ideal value.” The plasma 
130) 


volume was 3.7 liters, which is 23% more than the 
F volume, 2.2 liters, 


“ideal value,” and the red cell 


14% 


serum protein concentration was 6.6 pei 


The 

ml. 
and 
247 


the “ideal value.” 
100 
serum, a little lower than the “ideal values,” 


which is lower than 


the total amount of circulating serum protein, 


em., a little in excess of the “ideal value.” 
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2 liters plasma, and 1.6 liter red blood cells, the 
development was reversed and all values again ap- 
proached “ideal values.” Considerably more blood 
should considered 
necessary theoretically, and yet only the serum pro- 
The 
total hemoglobin, and red 
cell volume had a considerable road to travel before 
reaching the “ideal value.” The blood volume (the 
plasma volume particularly, however) and the total 
circulating serum protein still lacked some part be- 
fore coming down to “ideal value.” At this juncture 
—too early, therefore—the patient was operated on, 


was supplied than have been 
tein concentration reached the “ideal value.” 


hemoglobin percentage, 


with an uneventful course. As a consequence of the 
intervention, all examined factors were thrown out 


of balance, and on the fourth day postoperatively 
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Fig. 7. 
plasma 


Hemoglobin percentage, total hemoglobin, blood volume, red cell volume, and 
volume, as well as serum protein concentration and total circulating serum protein, 


during development of carcinoma, after treatment, preoperatively with blood transfusions, and 


aiter postoperative treatment. 


Half a year later, all values had continued mov- 
ing away from the “ideal.” The hemoglobin was 
43%, 


value,” 


total hemoglobin, 360 @m., 47% of the “ideal 
and the blood volume had risen still more 
(6.05 liters). The plasma volume had increased 
considerably, to 4.5 liters, which is 50% more than 
the “ideal value,” and the red cell volume had fallen 
materially, to 1.55 liters, which is 40% less than 
the “ideal value.” The serum protein concentration 
had been reduced inappreciably, to 6.5 gm. per 100 
mi., aud the total circulating serum protein had risen 
to 295 em. (31% more than the “ideal value’). 
After eight blood transfusions in the course of 
10 days, of a total of 3.6 liters of blood with approxi- 
mately 500 gm. hemoglobin, 140 gm. serum protein, 
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showed the most marked changes. In a week’s time, 
however, all values were again headed towards nor- 
mal conditions. 

After subtotal gastrectomy for ulcer, in 
which the loss of blood has not been com- 
pensated by transfusions and the patients 
have been subjected postoperatively to stand- 
ard treatment with fluid, the hemoglobin per- 
centage, total hemoglobin, blood volume, red 
cell volume, and plasma volume, as well as 
the serum protein concentration and the total 
circulating serum protein, show a postopera- 


tive fall in the various values in association 


BLOOD VALUES IN GASTRIC 
with the operation and a subsequent rise in 
uncomplicated cases (Figure 1). The curves 
for the different patients show a uniform 
course, permitting mean curves to be drawn, 
which may be designated “standard curves” 
for these values. 

They show that the loss of blood during 
subtotal gastrectomy and the following 24 
hours is considerably greater than the loss 
of blood measured by weighing of compresses 
and measuring of the blood in the suction 
Hask (30% of the total amount, against the 
of the total 
amount). Total hemoglobin remains almost 


loss of blood measured as 6% 


unchanged during the three to four days fol- 
lowing the operation and then rises again 
with increasing rapidity. The course of the 
red cell volume follows that of total hemo- 
globin. 


The blood volume falls to ihe lowest value 
24 hours after the operation, and then a rela- 
tively rapid increase occurs during the fol- 
lowing days. 

The plasma volume also falls to the lowest 
value in 24 hours, the fall here being rela- 
tively less, however, and during the follow- 
ing days rapid increase takes place, so 
that the preoperative value has been  re- 
gained on the third day postoperatively, on 
the seventh day being even higher than the 
preoperative value. 

The total circulating serum protein falls 
to the lowest value after 24 hours, and then 
a regular increase occurs. On the seventh 
day postoperatively it is, however, still lower 
than preoperatively, though having increased 
relatively more than total hemoglobin and 
red cell volume. 

The result of these changes is that hemo- 
globin percentage and serum protein concen- 
tration fall to the lowest value on the fourth 
day postoperatively before again commencing 
to increase. The hemoglobin percentage and 
the serum protein concentration during the 
two or three days following the operation 
are not illustrative, therefore, of the amount 
of blood lost and are consequently poor 
guides for the compensation of the blood 
lost, which should be instituted at the time 
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when the loss of blood occurs, not two or 
three days afterward. 

The fall in serum protein is relatively less 
than that in hemoglobin, which must be due 
either to the serum proteins being rapidly 
sucked into the blood stream from “depots” 
or to the fact that the production of serum 
protein sets in more rapidly than that of 
hemoglobin. 

The first postoperative reaction consists 
in an attempt at restoring the blood volume 


Conditions become more complicated when 
the starting-points are not normal. This per- 
tains to those lesions, however, which have 
caused changes in hemoglobin, serum protein, 
and fluid balance. It also applies to cases in 
which infusions of blood, plasma, or dextran 
have been administered and, particularly, 
those with postoperative complications. 

Still, uncomplicated subtotal gastrectomy 
2) shows values 


for carcinoma (Figure 


roughly similar to the values shown after 
subtotal gastrectomy for ulcer. 

After abdominothoracie gastrectomy plus 
splenectomy and resection of the pancreas 
(Figure 3), the actual loss of blood is still 
more considerable than that found by weigh- 
ing, and the postoperative resection is more 
severe. The patients are in a state of what 
may be termed immanent shock, preshock, 
or controlled shock. It appears as if an es- 
sential change takes place in this state, viz., 
that plasma oozes out of the blood stream, 
the loss of plasma thereby becoming rela- 
tively greater than the loss of blood, and 
The 


fundamental difference, however, is the great, 


there is incipient hemoconcentration, 


uncompensated loss of blood. The organism 
manages, however, in compensation for the 
loss of blood to draw back plasma-like fluid 
into the circulation; the blood volume in- 
creases again, and the risk of shock disap- 
pears. If the organism does not achieve this, 
the loss of plasma and the hemoconcentration 
persist and the blood volume falls still lower. 
A vicious circle has materialized, leading to 
irreversible shock and fatal outcome (Figure 
not instituted 
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5), if effective treatment is 








rapidly, primarily blood transfusions or, as 
a preliminary measure until blood is pro- 
curable, plasma or dextran. This patient 
might perhaps have been saved if, on the 
day following the operation, he had been 
given 2 liters of blood instead of plasma 
and dextran, which were given because 
the high hemoglobin percentage had proved 
confusing. 

It is a familiar fact that a manifest shock 
may be relieved by infusion of dextran. 
This that dextran is the 
most suitable agent, however. Blood is lost, 
and it is this that has to be replaced. Ii 


does not mean 


shock is immanent or if the patient has been 
in manifest state of shock, with loss of plasma 
from the blood stream, this is sucked back 
again when the shock is relieved by blood 
transfusions. 

There is even a possibility that dextran 
has a directly unfortunate effect on the spon- 
taneous defensive reactions set up by the or- 
ganism when there is loss of blood, so that 
more plasma is drawn back into the circula- 
tion at the expense of the hemoglobin pro- 
duction (Figure 4). I have shown previ- 
ously $—and it is also made evident by these 
that are at 
work to retain or restore normal blood status, 


investigations strong forces 
and it is not unlikely that direct intervention 
with artificial agents (e. g., dextran) may 
that 
resorted to as a 
substitute for blood or to increase the blood 


be disturbing. This does not mean 


dextran should not be 
volume in cases in which blood is not pro- 
curable sufficiently quickly or not in an ade- 
quate amount. As soon as possible after- 
ward, however, the anemia should be treated. 

Obviously, strong forces are being ad- 
vanced to maintain a normal blood volume, 
and the hemoglobin and the serum proteins 
belong to the staff. The serum proteins and 
the plasma volume constitute the light mobile 
units which may be advanced rapidly when 
need arises volume, 
and they may be withdrawn equally rapidly. 
The hemoglobin and the red cell volume are 
more heavily mobile. 


eee 


for increase of blood 


If these become lost, 


£ References 2 and 3. 
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the organism requires a long time to effect 
compensation. Once they have entered the 
blood stream, however, they remain there 
longer. Together they supplement each other 
in a fascinating interplay to maintain the 
blood volume. 
SUMMARY 

The total 

hemoglobin, the blood volume, the red cell 


hemoglobin percentage, the 
volume, and the plasma volume and also the 
serum protein concentration and the total 
circulating serum protein have been exam- 
ined preoperatively and postoperatively in 
patients with gastric carcinoma. 

In these patients is generally found a con- 
siderable reduction of hemoglobin percent- 
age, total hemoglobin, and red cell volume, 
as well as a moderate reduction of blood vol- 
ume. The serum protein concentration is 
distinctly reduced, but, owing to slight or 
no reduction of plasma volume, the total cir- 
culating serum protein is only slightly re- 
duced. 

To bring the patients up to normal values 
preoperatively, considerably more blood has 
to be supplied than can be calculated from 
the values found, because a large portion of 
the red blood cells given are hemolyzed and 
relatively still greater amounts of serum pro- 
tein and fluid leave the blood stream again. 
The result of the apparent excess dosage 
is that the blood volume remains almost con- 
stant (Figures 1 and 7). 

Postoperatively, the values are again 
thrown out of balance, and by investigation 
of blood values in uncomplicated gastric re- 
sections for ulcer in which no blood trans- 
fusions had been given, the patients having 
been put on standard fluid regimen curves 
have been prepared for the values examined, 


‘ 


which may be regarded as “standard curves” 
in an uncomplicated gastric resection (Tig- 
ure 2). Twenty-four hours postoperatively 
the loss of blood found by examinations of 
total hemoglobin is five times greater than 
that found by the weighing of compress 
blood. 

Similar relations have been found in sub- 


total gastrectomy for carcinoma, although 


BLOOD VALUES IN GASTRIC 
the findings do not warrant such definite 
conclusions, because of greater variations in 
the surgical procedures and because blood 
transfusions have been given before as well 
as after the operation (Figure 3). 

total 
with splenectomy and pancreas resection, 


In abdominothoracic gastrectomy 
considerable deviations are found, the loss 
of blood during the operation and the follow- 
ing 24 hours being considerably greater than 
in subtotal abdominal gastrectomy. Other- 
wise, an essential difference exists from ab- 
dominal subtotal gastrectomy, in that the fall 
in plasma volume postoperatively is relatively 
greater than the fall in the red cell volume, 
which is looked upon as an expression of a 
state of preshock with abnormal permeability 
\s the 
preshock is overcome, the plasma volume 


of the vessels to plasma-like fluid. 


again rises more rapidly than the cell volume. 
The fall in plasma volume and, consequently, 
in blood volume, may be diminished by ad- 
ministration of dextran (Figures + and 5). 

If manifest shock develops, changes take 
place of a similar kind as in preshock, only 
still more marked (ligure 6). 

In conclusion, the loss of blood during gas- 
trectomy and the following 24 hours is con- 
siderably greater than that measured by the 
weighing of compress blood, usually several 


times greater. The hemoglobin percentage 
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and the serum protein concentration are poor 
guides as to the amount of blood lost, as they 
reach the lowest value two days or several 
days after the loss of blood. The best guide 


is provided by measurement of the total 
hemoglobin and the red cell volume. The 


serum protein and the plasma volume are 
more easily mobile; they pass more easily 
forwards and backwards between blood ves- 
sels and tissues, giving a less reliable picture 


f 


of the loss of blood. 
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Gastric a a | with 
, Oe Total Gastrectomy 


BJARNE FRETHEIM, M.D., Oslo 


Removal of the tumor-bearing organ to- 
vether with the regional lymphatic system is 
a principle in carcinoma surgery. This was 
not sufficiently clearly formulated when 
Conner. in Cincinnati, made the first total 
gastrectomy, in 1884. His patient died on 
the operating table, and the first total gas- 
trectomy to succeed was performed by 
Schlatter * in Switzerland in 1897. A classic 
description of the lymph drainage of the 
stomach was given by Jamieson and Dob- 
son,> in 1907, and subsequently a series of 
detailed investigations have been carried out 
in this field—in this country by Eker * 
which forms the basis of block dissection in 
total gastrectomy. Block dissection gradually 
has become more radical, in that the great 
and the lesser omentum have been included, 
as well as the peritoneum in the omental 
bursa, the spleen, and, frequently, also the 
pancreatic tail and body. It has also been 
demonstrated that carcinoma in the upper 
part of the stomach very easily spreads to the 
lower part of the esophagus. Resection of 
the esophagus, therefore, should be per- 
formed at an ample distance from the cardia. 
Downward, on the contrary, the pylorus con- 
stitutes a certain barrier against the spread 
of the tumor. 

Two main methods have been used for 
restoration of the continuity, viz., esophago- 
jejunostomy, with various modifications, and 
esophagoduodenostomy, the former being 
the predominant method of anastomosis. 


From The University Hospital (Rikshospitalet), 
Department A of Surgery (Head: Prof. Leif 
Efskind, M.D.). 


* References 3 and 4. 
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MATERIAL 
Our material, which comprises the period 1946 
to 1952, inclusive, is made up of 178 cases in which 
total gastrectomy was carried out through an ab- 
dominothoracic incision. The operations have been 
performed by Johan Holst (since deceased), Leif 
Efskind, and me. The series comprises 46 women 
and 132 men, two-thirds in the age group 50 to 70 
years. Seven of the patients had been operated on 
previously for gastric or duodenal ulcer and three 
patients for polyposis. Average duration of symp- 
toms has been seven and one-half months. 
Ninety per cent of the patients were anacid on 
examination by Ewald test meal. Positive benzidine 
In all 


the diagnosis of definite or probable tumor infiltra- 


reaction in feces was found in 83%. cases 
tion in the stomach was established by x-ray exami- 
nation. However, in 12% of the cases, the diagnosis 
was arrived at only by the second examination, and 
in 10% of the 
examinations. 


cases after three or more x-ray 


Two-thirds of the patients had more or less 
One-third of the showed 
hypoproteinemia, with a tendency toward reduction 
of the albumin-globulin ratio, and the inverse of 


this ratio was found in one-third of the cases. The 


marked anemia. cases 


prothrombin percentage showed a tendency to be 
low. 

entire stomach 
infiltration of the 


infiltration of the 
found in 29%, 


Tumor was 
and the 
infiltration in the corpus in 43%, 
and infiltration of the canalis area in 6%. 


cardia 
fundus in 22%, 


Table 1 shows the spread of the tumor extra- 
gastrically or through the whole of the gastric wall, 
with subserous nodes on the surface of the stomach. 
It appears from Table 1 that in 17% of the cases 
lymph node metastases have not been found, though 


TABLE 1.—Spread of Tumor in 178 Cases of Gastric 
Carcinoma Treated by Total Gastrectomy 





Causes 
Localization % 
ID 8 oo eat cs eed aa | 22 
Duodenum ... 1 
Neighboring organ 24 
° GCN PNET cs) en:k ats x che cice buwe tend umnece cd 12 
subserous nodes on stomach dp 
Metastases to omentum 10 
Peritoneal metastases in omental burs 
Regional lymph node metastases 88 
Tumor adherent to posterior abdominal wall. 22 


GASTRIC CARCINOMA 
TABLE 2.—Histological Type of 178 Cases of 
Gastric Carcinoma Treated by Total 
Gastrectomy 





Cases, 
Type of Carcinoma % 

EI. oink ba vt teteecccndinacuias 53.0 
WEMGIPOTOUS SCITFIIG. oo cicccccccccccssccscveses 29.5 
Se: CNN sc dcaidnk os vacenccncugusoias 6.0 
Undifferentiated carcinoma...........cecceees 5.0 
CAPCMIOIAG GHIIUOR ei voids vcvcccccdsecccccccases 4.5 
SRE CRIED, | cuvoudcdiccdecedaamancaawetanas 0.5 
Squamous cell carcinomMa...........eccccccees 0.5 
ERDE DONNER ici sc cecdaekacesecsenecnwacns 1.0 


infiltration revealed 


of neighboring organs, viz., 


in three of these cases was 
in one case of the left 
hepatic lobe, in another case, of the pancreas, and 
in a third the the 


esophagus. 


case, of resection border on 

Table 2 shows that more than half the cases are 
adenocarcinoma and that somewhat less than one- 
third are muciparous scirrhus. Gradation according 
that 10% 


Grade 3 


are of 


or 4 


index shows 
2; the 


(Table 3). 


to Broders’ only 


Grade remainder are of 
OPERATIVE TECHNIQUE 

Abdominothoracic incision in right lateral decubi- 

tus by the method of Humphreys? has been utilized, 


with splitting of the diaphragm in the direction of 


TABLE 3.—Gradation According to Broders of 178 
Cases of Gastric Carcinoma Treated by 


Tetal Gastrectomy 
Cases 
Classification No. % 
So oe | STO eerrer ree rerrr er re rere 18 10 
PE PENiw ac: tavincunsccudnees Vince saens SO 465 
REO eclacccccccecudncccudcenavecest 76 44 





Nongraded 
TABLE 4- 


Rate of Operative Mortality 


Authors 


Coleeted TSB IONS 29 oo. cvcvcciccccccscccscvccscvscccceses 
Pah, WeNteer, ahd BOGher 24. voccciscc ccccucvccecccssssnca 
po LL ePeCCee CTT PTE TCCCICCT COT TTT TT Te CTC T TT 


Smith 15 


Scott and Longmire 37... ...cccccccccccccccsccccccccccccece 


Finsterer © 


Lahey and Marahiall ®.....cccccccccccdcecccsscsdcscecccccsees 


Lahey 1° 
Troell 2° 
Valdoni 2° 


Nicolaysen * 


CW WT aoe vo cic en ediviccccccciccssccsescccascscoscccses 


* Personal communication to the author, 1953. 


Walters, Gray, Priesley, and Waugh 2!...........eseeeeee 
West and Femger ®?........cccccccccccccccccccccccccccccces 





the incision as far as the esophageal hiatus. The 
great and the lesser omentum and the spleen are 
included as a matter of routine in the block dissec- 
tion, and one of the operating team (Efskind) has 
also recently made routine resection of the tail and 
body of the pancreas. Esophagoduodenostomy has 
been performed in nine cases, and in the remaining 
cases esophagojejunostomy has been carried out, as 
a rule with Braun’s enteroanastomosis. In 16 cases 


one of the team ( Efskind ) occluded the afferent 
intestinal loop between the esophagojejunostomy 
and the enteroanastomosis. Furthermore, resection 
of the neghboring organ has been carried out to the 
extent that the 


necessary. 


tumor infiltration has made it 


RATE OF OPERATIVE MORTALITY 
Table + shows the rate of operative mor- 
tality in total gastrectomy in our own ma- 
terial compared with a number of results col- 
lected from the literature. Among these, 
however, only the material of Valdoni *° 
consists exclusively of abdominothoracic 
total gastrectomy, carried out by a procedure 
similar to that applied in our cases. In our 
material the main cause of death has been in- 
field 


(11 cases). Two patients have succumbed to 


fection originating in the operative 


pneumonia, two to lung emboli, and two to 
shock, while five patients have died of car- 
diovascular complications. Two of the re- 
maining patients died of incarceration of the 
jejunal loop in the slit in the diaphragm, and 
in neither of these two cases had enteroanas- 
tomosis been performed. ‘Two patients died 


of intraperitoneal hemorrhage, one of them 


After Total Gastrectomy for Gastric Carcinoma 


Rate of 


Year of Operations, Operative Mortality, 
¢ 





Publication No. Deaths 
sane 1943 204 110 
eee 1947 41 13 
ecco 1947 60 14 
cece 1947 89 26 
eee 1949 58 6 
coe 1950 140 R0 
“aa 1950 27 31 
vue 1950 58 6 
ene 1950 42 21 50 
cece 1951 51 14 28 
eee 1952 62 8 12.9 
see 1952 60 14 23 
1953 45 14 31.1 
1953 178 3 17.4 








during heparin treatment for thrombosis. 
Two patients died of acute pancreas necrosis. 
Three patients died three to four weeks post- 
operatively, and autopsy demonstrated ex- 
tensive metastases, 

POSTOPERATIVE NONFATAL COMPLICATIONS 

In our series the postoperative complica- 
tion with the highest incidence has been 
thromboemboli, which occurred in 10% of 
the cases. The next highest has been diar- 
rhea, which has set in, as a rule, three to 
four days postoperatively and with duration 
ranging from a few days up to two or three 
weeks. No special explanation has been found 
for the diarrhea. 

In four cases, sutural insufficiency and fis- 
tula formation occurred; the fistula closed 
spontaneously in three cases; in one case it 
persisted during the six months that the pa- 
tient survived after discharge from the hos- 
pital. 

Subphrenic abscess occurred in six cases 
and pleural empyema in two cases, all of 
which were cured by drainage. In six cases 


auricular fibrillation occurred postopera- 


tively. In three cases manifest shock devel- 
oped. Several of the patients were in a state 
of preshock postoperatively ; however, in all 
these cases they were treated successfully 
with blood transfusions. Increased tempera- 
ture with no definite causation was found in 
seven cases, and jaundice occurred in four 
cases. One of these latter patients died four 
months after discharge, the case being inter- 
preted as one of inoculation hepatitis. 
With regard to fatal as well as nonfatal 
cases, therefore, complications arising in the 
operative field dominate the picture, and 
most frequently they are due to sutural insuf- 
ficiency. In four of the nine cases in which 
esophagoduodenostomy has been undertaken, 
sutural insufficiency has occurred. Two of 
three patients on whom esophagojejunos- 
tomy without enteroanastomosis had been 
performed died of intestinal obstruction. We 
have been more reserved, therefore, in per- 
formance of this operation if it cannot be 
effected without the least tension, and we 
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also invariably make an enteroanastomosis 
in esophagojejunostomy. 

Relaparotomy has been made for sutural 
insufficiency in six patients during their ini- 
tial stay in the hospital. They all died post- 
operatively, however. Nine patients were 
readmitted, and relaparotomy was performed, 
in one case because of troublesome regurgi- 
tation to the esophagus. A stenosing opera- 
tion was done on the afferent intestinal loop, 
with transitory improvement. The remaining 
six patients were subjected to relaparotomy 
because of symptoms of stenosis corre- 
sponding to the anastomosis. Five of these 
cases were caused by recurrence of the carci- 
noma, while the sixth—in which esophago- 
duodenostomy had been performed—was due 
the anastomosis. 


to cicatricial stricture of 


TaBLe 5.—Postoperative Period of Survival for 135 
Gastrectomised Patients Discharged from 
Flospital for More than One Year 


Less Than 5 Yr. or 
1Yr. 1-2 Yr. 2-3 Yr. 3-4 Yr. 1-5 Yr More 

720f1385 68 of 135 25 Of OS llotee Sof 638 loft 9 

(58.3%) (46.4%) (25.5%) (17.7%) (8.3%) Q1.1%) 


This could be blocked up, and the patient, 
who was in a miserable state on admission, 
with severe pellagra, was discharged in a 
state of well-bearing after having been taught 
to dilate the esophagus himsell. 

LATE FATALITIES 

Late fatalities indicate postoperative deaths 
which occurred after discharge of the patient 
from the hospital. 

Table 5 shows that more than half of the 
patients subjected to total gastrectomy die 
within one year after the gastrectomy. One- 
sixth survive three years after the gastrec- 
tomy. When the various types of carcinoma 
are compared, it is found that one-third of 
the patients with adenocarcinoma have died 
within one year postoperatively and_ that 
more than two years after the operation 
27.4% 
the patients with muciparous scirrhus die 


survive. Well over three-fourths of 


within one year after the operation, and more 
than two years after the operation only 5.5% 


GASTRIC CARCINOMA 


survive. Three of the seven patients with latter patient carcinoma was demonstrated in 
colloid carcinoma died within one year after the resection border on the esophagus, and 
the operation, while the remaining four sur- on follow-up examination four years after 
vive more than two years postoperatively. the operation—when he was quite symptom- 
None of the eight patients with undifferen- free clinically—esophagoscopy and_ biopsy 
tiated carcinoma survived for more than two disclosed adenocarcinoma in the anastomosis. 
vears after the operation, and this also applies on ; a ; 
: ; 1 . : API Che patients who had duodenal infiltration 
to the eight patients with carcinoma simplex ee ee ; : 
; ; ; . died within 1 year after the operation. 

and also to the one patient with carcinoma of : 
; wily 220 of the oatic ' »xhibite 
uncertain type. Only 22% of the patients who exhibited 
Relatively, the patient with colloid carci- tumor infiltration of other adjacent organs 
noma has the best chance, and next comes the Survived for more than one year after the op- 
one with adenocarcinoma. Eight of the 11 eration, and approximately the same relation- 


patients who survived more than three years — ship was found in patients who had subserous 


TABLE 6.—Macroscopic and Microscopic Spread of Carcinoma in 135 Patients Gastrectomised More 
than One Year Previously, Who Died Within One Year, or Survived One, Two, Three, Four, 
or Five Years Postoperatively 


Died Survived Survived Survived Survived Survived 
Within More Than More Than More Than More Than More Than 
One Yr., One Yr., Two Yr., Three Yr., Four Yr., Five Yr., 
Spread of Careinoma 72 Cases 63 Cases 25 Cases 11 Cases 3 Cases 1 Case 
Infiltration of esophagus................... 21 8 3 3 1 
Infiltration of duodenum........... oe 
Infiltration of neighboring organ.. , 2 7 2 1 
Infiltration of resection border... . li | ] 
Subserous nodes on stomach..... owed 23 = ¢ 
Peritoneal metastases................... 4 1 
CUMORTA] IWOCRSERIOD . 6.0.6 6c i ccccecccseccess 1 1 F 
Nonregional lymph node metastases.. 3 a 5 ) 3 1 
Regional lymph node metastases........... 69 3 i 6 
Tumor adherent to posterior abdominal 
wall 25 6 


after the operation had adenocarcinomas, and — nodes on the stomach or in whom the tumor 
the remaining three had colloid carcinomas. adhered to the posterior abdominal wall. 

In correlation to the gradation by the In 23 patients (17%), regional lymph 
roders’ system, 75% of the 10% with tu- node metastases were not revealed. Three 
mors of Grade 2 survive for more than one — of these died within one year after the opera- 
year, and more than three years after the — tion, but in all of them the operation disclosed 
operation 41% survive. Of the patients with infiltration of neighboring organs, viz.. in 
Broders’ Grade 3 carcinoma, 46% die one case the left hepatic lobe, in one case the 
within one year after the operation and pancreas, and in a third case tumor infiltra- 
merely 9% survive for more than three years. tion of the resection border in the esophagus. 
Three-fourths of the patients with carcinoma All remaining 20 patients survived for more 
of Broders’ Grade 4 die within one year after — than one year after the operation. Two years 
the operation, and three years after the oper- after the operation eight patients survived, 
ation there were no survivals. and three years after the operation five sur- 

Twenty-nine patients (Table 6) had carci- vived. The only patient in our material who 
noma infiltration in the esophagus, and three- survives more than five years after the opera- 
fourths of these died within one year after tion is a patient with adenocarcinoma be- 
the operation. Three of the patients survived longing to this group. 
more than three years, and one of them sur- When comparison is made of all factors 
vives after more than four years. In this relating to the spread of the carcinoma, an 
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overwhelming difference is found in the post- 
operative period of survival for patients with 
and without spread of the tumor extragas- 
trically. Two-thirds of the patients in whom 
spread outside the stomach has been demon- 
strated have died within one year after the 
operation, while all the 20 patients in whom 
no extragastric spread of the carcinoma has 
been demonstrated survived more than one 
year after the operation. 

Primarily, the prognosis is decided by the 
type of carcinoma and the grade of malig- 
nancy, as also by the spread of the carcinoma 
at the time of the operation. 


TABLE 7. 
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and 60% of those who survive more than 
two years after the operation state that the 
complaints are negligible. This shows that 
especially patients who already have recur- 
rence and metastases in full development 
have considerable postoperative complaints. 
All patients—except one who survives more 
than three vears after the operation—repre- 
sent their complaints as being very moderate. 
However, the complaints are not actually so 
insignificant as a rule, but the patients have 
been adjusted to a new form of life with re- 
duced demands for well-being and working 


capacity. 


Postoperative Complaints in 135 Gastrectomised Patients Operated on More than One Year 
Previously Who Died Within One Year or Who Survive More than One Year or 


Two 


Years 


Postoperatiz ely 


135 Patients 
rated on 
More Than 
One Yr. 
Previously 


OF; 


Type 
Swallowing difficulties 
Anorexia 
Nausea 


VOIR oisientacecas 


Regurgitation 


Pyrosis ee ee ee ie er 
BE ict keke buadobvcnaadauenensneecasceneyh caw 


Dumping 
Diarrhea 


ODSUDRHOR: sic ccisicvccccese 


OEDCT COMDIBIOES ovis inns cnevensad cesar sieronws ; 
NO: PAPLICUIAT: COMPIAING &. 6s is cdisiscciasacciccccace 


POSTOPERATIVE COMPLAINTS AND GENERAL 
CONDITION 

All patients have been followed postopera- 
tively for the period of survival, and the com- 
plications the patients have complained about 
have been compiled in Table 7. 

All the patients have had one or other 
Alto- 
of the patients state 


small complaint after the operation. 
gether, however, 21.5% 
that their complaints are negligible. One of 
these patients died within 10 months after 
the operation, and relatives report that he 
was in good form and did not complain of 
anything until the two last months prior to 
his death. 

Of the 63 patients who survived more than 
one year after the operaiion, 44.4% describe 
their complaints as only slightly troublesome, 
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More Than 
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operatively 


63 Patients 
Surviving 
More Than 
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operatively 


72 Patients 
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Within 
One Yr. Post- 
operatively 
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Of the patients who have survived more 
than one year postoperatively, 57% person- 
ally describe the result of the operation as sat- 
isfactory, and 84% of those who survive more 
than two years after the operation also eon- 
sider the result to be satisfactory. Of the pa- 
tients who have survived more than two 
years after the operation, 28% state that they 
have been fully fit for work, at any rate peri- 
odically. They have to eat about six meals 
daily to chew the food well, and to eat slowly. 
Two-thirds to three-fourths of the patients 
eat common fare, and half the patients who 
survive more than two years after the opera- 
tion have maintained or even increased their 
we.,ht in comparison with the preoperative 


weight. 


GASTRIC CARCINOMA 

Follow-up examination of the patients 
more than one year after the operation shows 
that the longer the interval after the operation 
the greater the tendency to development of 
The total cir- 
culating hemoglobin is generally reduced and 


anemia of hyperchromic type. 
also the blood volume. This dehydration of 
the patients gives a false representation of 
the degree of the anemia measured by the 
hemoglobin percentage. The serum protein 
concentration shows small tendency to reduc- 
tion. At the time immediately after the op- 
eration there is a tendency to inversion of 
the albumin-globulin ratio; this tendency, 
however, becomes less pronounced the longer 
the interval after the operation. The pro- 
thrombin percentage shows a tendency to re- 
duction. 


COMMENT 

The relatively poor results obtained by 
subtotal gastrectomy for carcinoma are partly 
due to the insufficient radicality of the gas- 
tric resection, resulting in local recurrence, 
and partly due to the lymph node dissection 
not being sufficiently comprehensive or to the 
lymphogenous metastases having extended 
outside the area accessible to radical dissec- 
tion. This appears distinctly from investiga- 
tions carried out by Coller and collaborators,’ 
Ac- 


cording to these investigations, it appears as 


McNeer and collaborators,'' and Eker.* 
if the cause of the recurrence is as frequently 
lymphogenous metastases to glands situated 
outside the field of radical block dissection as 
it is local recurrence in the stomach. Radi- 
calization of surgery with total gastrectomy 
and more extensive lymph node dissection is 
a natural consequence of this observation. 
The survey shows that a combined abdomino- 
thoracic incision is best and that this affords 
the greatest possibilities for radical block dis- 
section. 

The rate of mortality in total gastrectomy, 
however, was prohibitive for a lengthy 
period, and not until recent years has it come 
down to a level justifying discussion in ear- 
nest of total gastrectomy as treatment of gas- 
tric carcinoma. 


During the past 10 years the rate of opera- 
tive mortality in subtotal gastrectomy car- 
ried out in our department through an ab- 
dominal incision has been 8.3%, and for the 
The rate of mortality 
here, therefore, is essentially iower than in 


past two vears, 0.2%. 


abdominothoracic total gastrectomy for car- 
cinoma, which is 17.4% in our material. Even 
though the rate of mortality has been reduced 
somewhat during the past two years, it is still 
double that for subtotal gastrectomy. 
Respecting the nonfatal severe postopera- 
tive complications, the difference in disfavor 
It is 
true that some complications are directly due 


of the total gastrectomy is still greater. 


to technical errors, viz., esophagoduodenos- 
tomy performed with too great tension and, 
TABLE 8.—Postoperative Period of Survival after 
Subtotal and Total Gastrectomy for 


Carcinoma 


Percentage of Survivals 


After 
Operative Method 1 Yr. 3 ¥r. 5 Yr. 
Subtotal abdominal gastrectomy 62.6 36.1 22 
Total abdominothoracic 
BONNTONTOED a cc csuscddccussccses 53.3 17.7 11.1 


in esophagojejunostomy, failure to place an 
enteroanastomosis. Even though these cases 
are disregarded, however, the incidence of 


complications in total gastrectomy is con- 


siderably higher than that in gastric resec- 
tion. Though the operative technique has 


now been well standardized and the pre- 


operative and postoperative treatment has 
been improved, the number of postoperative 
complications remain materially higher in 
total abdominothoracic gastrectomy than in 
gastric resection. 

Table 8 demonstrates that the postopera- 
tive survival time for patients in whom ab- 
dominothoracic total gastrectomy has been 
performed is considerably shorter than for 
those in whom subtotal gastrectomy has been 
carried out. 

The survival time for patients in whom 
gastric resection or subtotal gastrectomy for 
carcinoma has been performed, however, 
cannot straight off be compared with the sur- 
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vival time for the patients in whom total 
gastrectomy has been performed, since the 
latter figure represents patients with ad- 
vanced cases of carcinoma, in whom most 
frequently it has not been possible to do any- 
thing but total gastrectomy if radical opera- 
tion was to be attempted at all. 

The patients who have died within one 
year after total gastrectomy have generally 
had severe complaints during their period of 
survival mainly in the form of anorexia, 
nausea, and vomiting. They have not suc- 
ceeded in increasing their weight, have been 
unfit for work, and frequently have been 
troubled by considerable pain, especially after 
meals. On the whole, it must be stated that 
so far as this group is concerned, which is 
represented by more than half the cases in 
our series, the operation has not been in- 
dicated. 

Conditions are much better respecting pa- 
tients who have survived more than one year 
after the operation, and still better have those 
fared who have survived more than two years 
after the operation, half the number of whom 
have reached or even exceeded the preopera- 
tive weight, and three-fourths of whom eat 
practically all kinds of food. One-fourth of 
the patients state that they are fully capable 
of work, and half of them are able to perform 
some work, 

It seems that the cause of the material 
complaints of the patients who die within one 
year after the operation is not so much the 
loss of the stomach per se as the fact that 
they already have metastases in full develop- 
ment. In cases in which recurrence and 
metastases require longer time to develop, 
the patient for a shorter or longer time feels 
considerably better, and the general condi- 
tion, state of nutrition, and capacity for work 
are so good—for a shorter or longer period- 
that the operation must absolutely be consid- 
ered justified. Their three main complaints 
are regurgitations, pyrosis, and pain fol- 
lowing meals. These complaints are relatively 
intractable, but they tend to become less pro- 
nounced the longer the survival-time. 
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The cause of regurgitation and pyrosis, be- 
sides the loss of the stomach as reservoir, is 
the loss of the cardiac function. We have en- 
deavored to remedy this by stenosing the af- 
ferent loop to the esophagojejunostomy be- 
tween this and the enteroanastomosis (Ifs- 
kind) or by making a very wide enteroanas- 
tomosis all the way from the duodenojejunal 
flexure and almost up to the gastrojejunos- 
tomy (Fretheim). Both these procedures 
seem to have minimized these complaints 
somewhat. 

There is definitely no doubt, however, that 
the patients in whom it has been possible to 
leave a small stump of the stomach, either 
of the cardia or the pyloric part, feel better 
This 


is feasible in cardiac carcinomas without re- 


and are able to lead a more normal life. 


ducing the radicality of the operation appre- 
ciably, by leaving the pyloric part intact. In 
carcinomas of the canalis and low carcinomas 
of the corpus, it may be done by severing the 
left gastric artery at its point of departure, 
including all fatty tissue with lymph nodes 
here, in such a manner that the abdominal 
part of the esophagus and the cardia on the 
the 
quite free. The small part left of the gastric 


side of lesser curvature are dissected 
fundus is sufficiently nourished from the side 
of the greater curvature, where, under these 
circumstances, the spleen and the proximal 
short gastric vessels are left intact. 

The tendency to macrocytic hyperchromic 
anemia has been repaired by iron medica- 
tion and injections of liver extract or vitamin 
By. 


after the operation 60% of the untreated 


On follow-up examination three years 


cases of total gastrectomy disclose signs of 
hyperchromic macrocytic anemia. 
Nicolaysen and Ragaard '* carried out nu- 
trition and equilibrium investigations in 18 
of our gastrectomized patients. They found 
that six of the patients were in definitely 
negative nitrogen balance. They are of the 
opinion, however, that this negative balance 
is due rather to insufficient supply of food 
than to deficient resorption or increased de- 
composition, The fat resorption, on the other 
hand, shows a material failure, two-thirds of 
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the patients having pathological quantities of 
fat in the bowels. The majority of the patients 
demonstrate definite negative calcium and 
phosphorus balance, and they suggest as 
causal relation the combination of steatorrhea 
and vitamin D deficiency. It is extremely in- 
teresting in this connection that one of our 
patients had a subclinical tetany with a cal- 
cium level in the blood as low as 7 mg. per 
100 cc. They also found that a relatively 
small percentage of the intake of calories is 
lost as absorption deficiency (30 to 70 cal- 
ories ). 

The reason why the patients do not gener- 
ally manage to put on weight is that they do 
not get sufficient nourishment; in order to 
maintain normal body weight they would 
have to be given more food than their normal 
requirement. Food tends to be lacking in 
variety, and they should therefore have extra 
supply of vitamins. The fluid supply also has 


a tendency to become too small. 


CONCLUSIONS 

Total gastrectomy for gastric carcinoma is 
recommended in all cases in which the neo- 
plasm has spread to such an extent that it is 
not possible to resect the stomach at a min- 
imum distance of 5 cm. to both sides from 
the site of the demonstrated carcinoma and 
in which the possibility exists of radical sur- 
gery. In carcinoma of the type of muciparous 
scitrhus, the macroscopical delimitation is 
difficult and the indication for total gastrec- 
tomy consequently greater. 

Total gastrectomy should not be resorted 
to as a palliative measure. 

A combined abdominothoracie incision 
permits better access and, thereby, a greater 
possibility of radical block dissection than an 
abdominal or thoracic incision. 

The rate of operative mortality and the in- 
cidence of postoperative complications are so 
much higher in total gastrectomy than in 
subtotal resection and the postoperative com- 
plaints, digestive disturbances, reduced gen- 
eral condition, and capacity for work are 


so much greater that subtotal gastrectomy is 


preferable when it can be carried out ac- 
cording to radical principles. 

In cases in which total gastrectomy has 
been the sole possible form of radical therapy, 
regulation of the dietary and eating customs 
of the patient and control of the tendency to 
anemia may permit the patient to have a 
postoperative period of survival with such 
moderate complaints and maintenance of 
such a state of nutrition, general condition, 
and capacity for work as to justify this op- 
eration. 

SUMMARY 

Abdominothoracie total gastrectomy has 
been carried out in 178 cases of gastric carci- 
noma, with a rate of operative mortality of 
17.4%. 

An account is given of postoperative com- 
plications and causes of death. Within one 
year of operation 53.3% of the patients died 
from metastases, and 17.7% survived more 
than three years after the operation. 

The patients who died within one year of 
the operation had considerable postoperative 
complaints, the operation not having been in- 
dicated here, therefore. The majority of the 
patients who survive more than one year 
after the operation are so comfortable that the 
intervention must be regarded as having been 
justified. 

Subtotal gastrectomy should be preferred 
when it is feasible according to radical prin- 
ciples. 
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It is well known that the spleen is not an 
organ necessary for life, but in spite of its 
seemingly slight importance there are a sur- 
prisingly large number of pathologic condi- 
tions resulting from its disease. Many of 
these diseases (e. g., thrombocytopenic pur- 
pura and hereditary spherocytic anemia) 
respond to splenectomy ; accordingly there 
is little controversy regarding indications for 
splenectomy in these two diseases. |lowever, 
in numerous other diseases, such as Bantt’s 
disease, acquired hemolytic anemia, and sec- 
ondary thrombocytopenic purpura, results 
are inconstant and unpredictable; rarely are 
we able to explain why results are good or 
had in the latter two diseases. lor this reason 
there is much need for more study of splenic 
diseases, in the hope that we can arrive at 
a better understanding of indications for 
splenectomy. In the period 1936 to 1954 we 
have performed splenectomy on 137 patients 
with splenic disease. This excludes splenec- 
tomy for splenic injury and splenectomy for 
carcinoma of adjacent organs. 


FUNCTIONS OF THE SPLEEN 
Removal of a normal spleen results in cer- 
iain hematologic changes such as a tempo- 
rary leucocytosis (with mild esophinophilia ), 
thrombocytosis, and, occasionally, erythro- 
cytosis, but rarely is the patient aware of 
any subjective manifestations. Usually sple- 
nectomy produces a decrease in thickness of 
Recorded for publication Mareh 29, 1955. 
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some of the red cells to such an extent that 
leptocytic or target cells may be produced. 
Splenectomy is often followed by a tempo- 
rary generalized enlargement of the lymph 
nodes. The removal of the spleen is in no 
way detrimental to health of the patient. 

Normal Functions.—One of the most im- 
portant of the normal functions of the spleen 
is the destruction of erythrocytes and con- 
version of the hemoglobin to bilirubin. This 
mechanism is brought about by “trapping” 
of the erythrocytes in the sinusoids of the 
spleen and conversion of the older cells to 
spherocytes which are more fragile and thus 
are destroyed. In fetal life the spleen is 
active in the formation of all types of blood 
cells, but in adult life the only remnant of 
this function is formation of a portion of the 
lymphocytic and monocytic elements. 

The spleen acts as a store house of red 
blood cells, but this function probably has 
no significant value to the human being. 
Much of the iron in the body is stored in 
the spleen where it is available for the forma- 
tion of hemoglobin and new red blood cells. 

It is thought that the spleen exerts a fav- 
orable role in the defensive mechanisms of 
the body in so far as it may filter certain 
infectious agents from the blood. There is 
no definite evidence in the human being that 
infection is tolerated less well by splenec- 
tomized persons. In rats it is well known 
that after splenectomy the animals’ resistance 
to infection is greatly reduced, particularly to 
Bartonella infection which will usually ulti- 
mately kill the splenectomized rat. There is 
slight evidence that in animals splenectomy 
may lessen the resistance to cancer. The ob- 
servation that shielding the rats’ spleen dur- 
ing total body irradiation exerts a protective 
influence against radiation effects (Jacob- 
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son‘) is an important observation on splenic 


function, but its exact significance is not 
known. 

Abnormal Functions—In some splenic 
diseases abnormal functions may result. 


There are two major theories or mechanisms 
explaining how these abnormal functions 
exert their deleterious role. One of these 
concepts favored by Doan? assumes the 
development of an abnormal degree of 
phagocytic activity, including the excessive 
destruction of erythrocytes (hemolytic 
anemia), platelets (thrombocytopenia pur- 
pura) or white cells (primary neutropenia ). 
Another hypothesis favored by Dameshek * 
assumes that the spleen exerts an inhibitory 
effect on the bone marrow; for example, in 
thrombocytopenic purpura 


effect presumably prevents release of throm- 


the inhibitory 


hocytes from the bone marrow into the blood 
stream even though bone marrow studies 
may reveal an excess number of megakaryo- 
cytes. This effect may be due to hormonal 
regulation or to the possible formation of 
autoantibodies by the spleen and other reticu- 
loendothelial organs. This latter theory is 
perhaps supported by the demonstration by 
[larrington and associates * that transfusion 
of blood from patients with thrombocyto- 
penic purpura into normal persons results 
in a prompt and dramatic decrease in the 
platelet count of the recipient. 

anemia the 
fragility of the erythrocyte (particularly the 


In hereditary spherocytic 
spherocyte ) is increased with the destruction 
of sufficient erythrocytes to produce anemia 
and jaundice, the latter resulting from the 
increased formation of bilirubin arising from 
the hemoglobin of destroyed red cells. 


HYPERSPLENISM 

By hypersplenism is meant an abnormal 
and perhaps increased activity of the spleen 
resulting in a reduction of one or more of the 
celiular elements of the blood, e. g., thrombo- 
cytes, neutrophiles, and erythrocytes. Reduc- 
tion of just one of these elements may result 
in the classic diseases such as thrombocyto- 
penic purpura, primary splenic neutropenia, 
and hemolytic anemia. However, often in- 
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deed, more than one element is involved; 
all three may be reduced, in which case the 
condition is spoken of as pancytopenia. 

The bone marrow is hyperplastic in all 
types of hypersplenism, and recovery usually 
takes place after splenectomy. As stated pre- 
viously, there are two or possibly three ex- 
planations for hypersplenism. Doan is of the 
opinion that overactivity of the phagocytic 
function of the spleen with increased destruc- 
tion of one or more of the cellular elements 
just mentioned is the primary cause of the 
disease. Damashek and others believe throm- 
bocytopenie purpura and splenic neutropenia 
are due to an inhibition of the bone marrow 
by excessive hormonal influence from the 
spleen. Hereditary spherocytic anemia is 
thought to be an abnormality of red cell 
formation, and acquired hemolytic anemia is 
thought to be produced by formation of auto 
immune antibodies by the reticuloendothelial 
system, of which the spleen plays a major 
role. 

vans and Duane * have also expressed 
the idea that autoantibodies may be found 
in the spleen and the reticuloendothelial or- 
gans and, at times, in the circulating blood, 
with resultant excessive destruction of some 
of the cellular elements of the blood. This 
phenomenon may be observed in acquired 
hemolytic anemia, thrombocytopenic purpura, 
and leukopenic states. 

Accordingly, there are three current the- 
ories or mechanisms for causation of the 
hematopoietic effects of hypersplenism. |low- 
ever, at the present time we must admit that 
the explanation of mechanisms still remains 
conjectural. 

Hypersplenism may be primary or second- 
ary. In the former there is no obvious cause 
whereas in the latter some other disease 
(e. g., Banti’s syndrome, Gaucher's disease, 
Felty's syndrome, leukemia, Hodgkin's dis- 
ease, Boeck’s sarcoid, malaria, and cirrhosis 
of the liver) may be the primary factor in 
production of the hypersplenism. In Doan’s 
series of splenectomies 65% were classified 
as primary and 35% as secondary. 

Years ago most hematologists and sur- 


geons were reluctant to advise or perform 
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splenectomy in patients with secondary hy- 
persplenism. However, results reported by 
Zollinger and Williams" consisting of 91% 
good results in primary hypersplenism and 
64% good results in patients with secondary 
hypersplenism indicates that splenectomy has 
a definite place in the latter condition. |low- 
ever, it is very significant that in their series 
the postoperative mortality rate in primary 
hypersplenism was 1.1% compared to 13% 
in secondary disease. 

PATHOLOGIC FEATURES OF SPLENIC DISEASI 

In general, gross and microscopic exam- 
ination of the spleen has been disappointing 
in clarifying the etiology of the various 
splenic diseases, and, in fact, has been of 
surprisingly little help in differentiating one 
disease from the other. However, a few 
pathologic features are obvious. lor ex 
ample, the spleen of congestive splenomegaly 
(Banti’s disease) is large, fibrotic, and often 
adherent to adjacent structures by vascular 
adhesions. The spleen of hemolytic anemia 
is large and beefy, but not fibrotic or sur- 
rounded by adhesions. In thrombocytopenic 
purpura the spleen is rarely enlarged. 

Microscopic examination of the spleen in 
hypersplenism reveals phagocytic cells en- 
gulfing the formed elements of the blood but 
there is noi agreemeul that this process is 
more pronounced than under normal condi- 
tions. 

Microscopic examination of the bone mar 
row reveals certain pertinent facts. As al- 
ready stated, in all of the three conditions 
under discussion, a hyperplastic bone mar- 
row is present. In thrombocytopenic purpura 
the megakaryocytes are almost always mark- 
edly increased in number, but there appears 
to be a lack of normal platelet formation, 
suggesting a maturation arrest. This feature 
is rather strong evidence against the in- 
creased phagocytosis theory and in favor of 
the inhibitory influence of the spleen on the 
hone marrow. Moreover, the hyperactive 
hone marrow of Felty’s syndrome with in- 
crease in immature granulocytes suggests a 
maturation arrest or failure of release of the 
cells from the bone marrow. This finding 
likewise supports the inhibitory theory. 


INDICATIONS FOR SPLENECTOMY 
Clinical experience has established the 
value of splenectomy in the treatment of 
three main types of hematologic diseases : 
1. Hemolytic disorders 
2. Hemorrhagic diseases associated — with 
thrombocytopenia in the presence of nor- 
mal or increased numbers of bone marrow 
megakaryocytes 
3. Hypersplenic states associated with splen- 
omegaly (splenic dysfunction) 
On each of these three groups, there is con- 
troversy as to whether the peripheral blood 
changes are due to an influence of the spleen 
remotely, or the bone marrow (hormonal) ; 
to local destruction of circulating blood cells 
within the spleen (phagocytosis or seques- 
tration); to the presence of a circulating 
platelet-reducing factor in the blood of some 
patients with idiopathic thrombocytopenic 
purpura, or to a combination of several of 
these mechanisms. In some of the above 
hematologic conditions even after the bone 
marrow has returned to normal after sple- 
nectomy, the neutropenic and thrombocyto- 
penic elements in the blood may remain de- 
pressed. Also the hemolytic mechanism may 
persist or recur after splenectomy. Thus in 
some of the above conditions it is apparent 
that the mechanism responsible for the neu- 
tropenia, thrombocytopenia, and acquired 
hemolytic anemia‘ is not entirely due to a 
splenic hormone or phagocytic activity of the 


reticulum of the spleen. 


HEMOLYTIC ANEMIA 

The disease for which splenectomy is 
probably more strongly indicated than any 
other is hemolytic anemia. It may be 
hereditary or acquired and is usually but 
not always associated with jaundice, which 
is produced by the increased destruction of 
red cells with transformation of this liber- 
ated hemoglobin to bilirubin. |lowever, the 
bilirubin so produced is chemically bound 
to globin and has certain qualities not mak- 
ing it susceptible to excretion by the kidneys ; 
thus the jaundice is acholuric. The increased 
production of bilirubin, excreted by the liver 
into the intestinal tract, is converted by bac- 


>= 
dO 








Part of the 
urobilinogen is absorbed from the intestinal 


terial action into urobilinogen. 


tract into the blood stream from which it is 
excreted by the liver and kidneys. Ii liver 
function is normal, the amount of urobilino- 
gen in the urine roughly parallels that in the 
stool. If there is impairment of liver function 
there will be a retention of urobilinogen in 
the blood stream with increased urinary ex- 
cretion, even if only a normal amount is 
absorbed from the intestinal tract. 

Hereditary Hemolytic Syndromes.—A\- 
though spherocytic anemia is the most com- 
mon and important disease in this group, 
several others may be included. The factors 
common to all are the hereditary tendency 
and hemolysis. 

Spherocytic anemia is transmitted as a 
both 
sexes. The primary abnormality is sphero- 


Mendelian dominant and occurs in 
cytosis with increased mechanical and os- 


motic fragility. Accordingly we need not 
assume the spleen is diseased, since a normal 
spleen might destroy enough red cells to 
produce the anemia and jaundice. 
Manifestations are quite variable and may 
be so mild that they are not recognized. Often 
there will be a history of occasional attacks 
of jaundice in childhood and early adult life. 
In adult life there may be no evidence of 
disease other than a mild splenomegaly and 
mild anemia. In doubtful cases inquiry 
should be made regarding the history of 
jaundice, splenomegaly or splenectomy in 
other members of the family. If there is 
doubt, blood studies should be carried out 
on them. When the disease is more severe, 
jaundice is usually constant and the spleen 
enlarged so much that it is always palpable. 
(eccasionally leg ulcers similar to those ob- 
served in sickle cell anemia are encountered. 
Often the anemia is so marked that weakness 
and lassitude are 
When the disease 


may develop. 


prominent complaints. 
is still more severe, crisis 
In this stage of the disease, 
as discussed later, chills and fever may be 
present. 

The most characteristic abnormality in the 
blood is the presence of microspherocytes 
(red cells which are abnormally thick but 
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having a diameter smaller than normal). 
As stated, there is an increase in mechanical 
and osmotic fragility of the red cells. Retic- 
ulocytosis (at times up to 15 or 20%) and 
increased urobilinogenuria are usually pres- 
ent. One-half to two-thirds of the patients 
have gallstones. The bone marrow reveals a 
normal hyperplasia, but this finding is not 
diagnostic. 

Occasionally one encounters a_ chronic 
hereditary nonsperocytic anemia particularly 
in children.* In these patients there is a 
hyperactive bone marrow with reticulocyto- 
sis and normoblastosis; hyperbilirubinemia 
Mechanical is in- 


is persistent. fragility 


creased, but saline fragility is normal. We 


had three such patients in our series. 
There are several other types of hereditary 
anemia for which splenectomy may at times 
be indicated. Among them are Mediterranean 
anemia, sickle-cell anemia, ovalocytosis, and 
congenital porphyria. Splenectomy may be 
indicated in these diseases when there is an 
associated hypersplenic state which is rare. 
lcquired Hemolytic <Anemia.—This type 
of anemia is caused by extracorpuscular 
mechanisms (chemicals, drugs, bacteria, and 
immunologic agents ), resulting in destruction 
of red cells, which usually have a normal 
osmotic reaction. This prominent difference 
the i 
and acquired ) 


between two types of anemia (i. e., 


hereditary was proved by 
that 
cells transfused from patients with hereditary 


Loutit and Mollison,® who found red 
anemia into normal recipients survived only 
20 to 50 days, whereas red cells from patients 
with acquired anemia transfused into normal 
recipients survived the normal length of time, 
1. e., 100 to 120 days. Acquired hemolytic 
the 
cause is unknown; accordingly, it may be 


anemia may be of two types. In one 


designated as idiopathic. The other type may 
he secondary to some disease or other toxic 
agent; we have identified this as sympto- 
matic acquired anemia. 

In idiopathic acquired hemolytic anemia 
vans and associates! have consistently 
found autoantibodies of the agglutinin or 
hemolysin type. It has been found that even 


though these abnormal antibodies may not 
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be demonstrable in the plasma, the washed 
red cells will be agglutinated by anti-human- 
globulin rabbit serum; this would indicate 
that the red cells have absorbed some type of 
immune antibody on their surfaces. The re- 
cent introduction of the Coombs’ test (human 
antiglobulin test) has materially aided in dif- 
ferentiation of hereditary spherocytic anemia 
the 
hemolytic anemia. In the acquired hemolytic 


and “autoimmune” type of acquired 


anemia, “autoantibodies” can be demon- 
strated on the red blood cells and in serum 
hy the use of the newly developed techniques. 

The manifestations of hemolysis are sim- 
ilar to those encountered in hereditary spher- 
ocytic anemia but are more likely to appear 
later in life and be severer. Complete spon- 
taneous recovery occasionally occurs in this 
disease but does not occur in hereditary 
anemia. The spleen is palpable in about half 
the cases, whereas it is constantly enlarged 
in hereditary spherocytic anemia. Sphero- 
cytosis is present in about half the cases, 
whereas it is constantly present in hereditary 
spherocytic anemia. Splenectomy is followed 
hy good results in one-half to two-thirds 
of the cases, whereas a cure is always ob- 
tained in hereditary spherocytic anemia by 
removal of the spleen. For the acute and 


subacute forms ot this disease removal of 
the spleen should be considered when re- 
peated blood transfusions and the admin- 
istration of pituitary corticotropin (ACTH) 
or cortisone have failed to preduce a remis- 
sion. In chronic forms associated with re- 
current crises, severe uncontr lable anemia, 
or the formation of gallstones, splenectomy 
is indicated after corticotropin and cortisone 
therapy have failed to produce a satisfactory 
remission, 

In symptomatic acquired hemolytic anemia 
a primary factor is demonstrable. In our 
series of six patients classified in this group 
three had a lymphoma and two had leukemia. 
Other types of malignant disease may like- 
wise give rise occasionally to this type of 
Other 
(e. g., lead and sulfonamides), and physical 


anemia, factors such as chemicals 


agents such as burns and x-ray have been 


reported as causative factors but we observed 
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none in our series. Splenectomy may relieve 
the hemolytic anemia but will have no influ- 
ence on the primary disease. 

Hemolytic Crisis —This complication may 
develop in practically all types of hemolytic 
anemia; it is serious and a definite threat to 
life. Rapidly increasing jaundice with a fall- 
ing red cell count should suggest develop- 
ment of a crisis particularly if 
Chills full 
development of a crisis which is more serious 


prostration 
is present. and fever indicate 
if oliguria or anuria develops. 
Damashek and Taylor '! believe that crisis 
is due to a “combination of (1) marked ex- 
aggeration of the usual hemolytic mecha- 
nisms with (2) arrested maturation of red 
cells in the bone marrow induced by a 
pathologically hyperactive spleen.” Extreme 
spherocytosis and increased red cell fragility 
were present in all of their patients with 
crisis. The bone marrow is hyperplastic. On 
that the 
crisis may result from a temporary hypo- 


the other hand there is evidence 
plasia of the erythrocytic elements in the 
bone marrow.’* This so-called “aplastic” 
crisis is associated with complete cessation 
of the formation of the red blood cells; the 
the blood. 
Jaundice decreases and serum bilirubin as 


reticulocytes disappear from 
well as urobilinuria recede to normal values, 
whereas serum iron increases. This period is 
further and 


characterized by leukopenia 


thrombocytopenia. Spontaneous recovery 
(when it occurs) is the result of a rapid 
regeneration of the erythropoietic tissue. 
Crisis does not occur in the absence of a 
spleen. 

Opinions differ as to the use of transfu- 
sions in the treatment of crisis. Damashek 


' favor the use of fresh whole 


and Taylor ? 
hlood. Other observers consider transfusions 
the 


a severe hemolytic reaction 


contraindicated because of occasional 
development of 
and resort to immediate splenectomy ; blood 
is started as soon as the splenic artery is 
ligated. Perhaps a safe compromise is to 
start administration of blood, give 50 ce. 
slowly, discontinue for one hour, and then 
reaction de- 


resume the transfusion if no 


vele Ips. 








It is now known that there is a definite 
beneficial effect from corticotropin and cor- 
tisone in acquired hemolytic anemia. One of 
these drugs should be tried if crisis develops. 

THROMBOCYTOPENIC PURPURA 

This disease is characterized by excessive 
bleeding from mucous membranes and vari- 
ous body orifices, as well as into the skin, 
subcutaneous tissue, and numerous organs of 
the body. There is a defect in the clotting 
mechanism or an increase in the permeability 
of the capillary walls or both; the defect in 
the clotting mechanism is related to the de- 
creased number of platelets in the blood. The 
disease is commoner in females and in per- 
sons between 10 and 40 years of age. Throm- 
hocytopenic purpura may be (1) idiopathic 
or (2) secondary to some other factor such 
as drugs (arsenicals, quinine, gold salts), 
leukemia, Gaucher's disease, sarcoid disease 
of the spleen, certain infections (such as 
tuberculosis ), x-ray therapy, extensive burns, 
and food allergy. Some of the secondary 
purpuras are not associated with thrombo 
cytopenia. 

The mechanisms of the development. of 
thrombopenic purpura are not clearly under- 
(1) Wise 
support the theory that the 
primarily 


stood; there are three theories: 


man and Doan 


disease results from. excessive 


destruction of platelets by the spleen; (2) 
Damashek and associates * believe the throm 
hoeytopenia results from inhibitory action of 
the spleen on the bone marrow (failure of 
maturation and release of megakaryocytes 


levans and associates |” 


into platelets ) on 9 
believe the platelets are destroyed by an auto 
antibody produced by the spleen and perhaps 
other tissues of the body. The latter theory 
is supported by the dramatic observations of 
who noted that 
when citrated whole blood from patients with 


Harrington and associates,' 


thrombocytopenic purpura was_ transfused 
into there 


decrease in the platelet count of the recipient. 


normal persons, Was a prompt 
This effect persisted five to seven days, and 
in the severe cases there was a_ prolonged 
bleeding time and decreased prothrombin 
consumption, 
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The laboratory findings are rather charac- 
teristic. The blood platelet count may be re- 
duced to 50,000 per cubic millimeter, or 
lower. The bleeding time is prolonged but 
the clotting time normal. There is no clot 
retraction. Bone marrow studies reveal an 
increase in megakaryocytes." 

Classic manifestations are bleeding from 
body orifices or into the skin (petechia and 
ecchymosis) or subcutaneous tissues, anemia, 
weakness, and loss of weight. The spleen is 
rarely enlarged; if enlarged, some other dis- 
ease, such as leukemia, should be suspected. 
Death may be caused by hemorrhage alone, 
but, as has been emphasized by Learmonth,"® 
the danger of hemorrhage into the brain 
(usually fatal) is so great that this factor 
alone may be enough to justify splenectomy 
in all cases, once the diagnosis is established ; 
this judgment is supported by the fact that 
splenectomy results in cure in such a high 
percentage of cases. 

Splenectomy in idiopathic purpura is fol 
lowed by good results in about 80% of cases. 
Up until a few vears ago it was thought that 
splenectomy was contraindicated in second- 
ary purpura. Recently a few cases of cure 
from splenectomy in secondary purpura have 
been reported. [For example, in 10 patients 
reported by Elhott and Turner,'® 6 had com- 
plete arrest, 3 sustained doubtful benefit, and 
1 died three months after operation. All of 
these 10 patients had a low platelet count 
(4,000 to 55,000). The patients reported by 
lliett and Turner had one of four diseases 
or conditions, namely, Boeck’s sarcoid, tuber- 
culosis, or disseminated lupus or had had 
gold therapy. 

In our series of 41 patients with thrombo 
cytopenic purpura 35 were of the idiopathic 
and © of the secondary type. Of the six 
secondary purpuras one was due to a drug. 
aminopyrine (Pyramidon). Two followed 
sulfathiazole therapy; one followed rheu- 
matic fever, and the other, brucellosis. 

The administration of pituitary cortico- 
tropin and cortisone in cases of idiopathic 
thrombocytopenic purpura may produce a 
remission, The remission is usually of short 


duration, but some cases may remain in a 
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remission for a longer time on maintenance 
doses of these hormones. The administration 
of these steroids has proved useful in the 
preparation of patients for splenectomy. As 
soon as the rise in the platelet count has been 
sufficient to prevent excessive bleeding, the 
spleen is removed. A postsplenectomy throm- 
hocytosis may be observed in some cases 
treated with hormones prior to the removal 
of spleen. 

Both corticotropin and cortisone may have 
practical though temporary therapeutic value 
in idiopathic thrombocytopenic purpura: 
(1). The hormones may be useful in pre- 
paring the patient for splenectomy so that 
the operation can be performed in the pres- 
ence of an adequate number of platelets of 
endogenous origin. (2). If splenectomy is 
not indicated or if the spleen has already 
the 


rarily restore the platelets to a normal level 


been removed, hormones may tempo- 
during a bleeding episode. 

In some patients with idiopathic thrombo- 
cytopenic purpura following steroid therapy 
there will be little or no rise in the platelet 
count, but the bleeding manifestations cease. 
\pparently under such circumstances the 
steroids are affecting the capillaries ; accord- 
ingly, failure to obiain a rise in the platelet 
count after corticotropin cannot be consid- 
ered a contraindication to splenectomy. 

In children spontaneous recovery is the 
rule; thus splenectomy in children should be 
reserved for cases of uncontrollable bleeding 
and chronic, recurrent purpura. It is our 
experience that intracranial hemorrhage is 
more commonly a complication in patients of 
the older age groups. The older the patient, 
therefore, the less justifiable it is to employ 
expectant treatment. Following splenectomy, 
the platelets gradually reach a normal level, 
and there is no reappearance of the bleeding 
diathesis. In other cases profound thrombo- 
cytopenia may recur after operation without 
the reappearance of bleeding manifestations. 
Splenectomy is a valuable and effective thera- 
peutic procedure in the great majority of 
cases of idiopathic thrombocytopenia, in spite 
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of the fact that hematological abnormality 

may persist, or recur, in varying degrees in 

small percentage of cases. 
HYPERSPLENIC STATES 

In this group we have classified the patients 
with rather obvious hypersplenism. We can- 
not feel that this heading discriminates very 
effectively, because in a certain sense hemo- 
lytic anemia and thrombocytopenic purpura 
are expressions of hypersplenism. However, 
in this group we have listed the primary neu- 
tropenias and pancytopenias. There are sev- 
eral types of hypersplenism of the secondary 
type (e. g., congestive splenomegaly or Ban- 
ti’s disease, Felty’s syndrome, and Gaucher's 
disease ) for which splenectomy is often very 
beneficial. As discussed later, splenectomy 
alone is now rarely performed for Banti’s 
disease because the hemorrhage resulting 
from the dilated esophageal varices is rarely 
cured by splenectomy. 

Splenic Neutropenia and Pancytopenia.— 
In 1939, Wiseman and Doan * described a 
disease consisting primarily of splenomegaly 
and leukopenia for which splenectomy is 
curative. At times fever and pain in the 
splenic region are noted. Often there is an 
increased susceptibility to infection. The dis- 
ease represents a selective form of hyper- 
splenism in which only one of the cellular 
elements of the blood is involved. The bone 
marrow is normal or somewhat hyperplastic. 

A few years later Doan and associates ™ 
enlarged on the concept of splenic neutro- 
penia because they had observed patients 
who also had variable degrees of anemia 
(hemolytic) and thrombocytopenia. They 
attributed the cause of these deficiencies to 
an excessive phagocytosis within the spleen. 
sone marrow studies reveal a panmyeloid 
hyperplasia. Pancytopenia may be primary, 
without an obvious underlying cause, but 
usually it is secondary to some disease (e. g., 
Banti’s or Gaucher's disease) associated with 
a splenomegaly. Splenectomy will relieve the 
hypersplenic defects mentioned but will not 
alter the course of the primary disease. 
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It is of interest that splenic neutropenic 
and pancytopenic states show only a transient 
and temporary response to corticotropin and 
cortisone ; however, more frequently splenec- 
tomy is followed by restoration of the blood 
to a normal or near normal level. 

Secondary Hypersplenism.—Three differ- 
ent diseases associated with some type of 
hypersplenism may be classified under this 
heading; they are Banti’s disease, [elty’s 
syndrome, and Gaucher’s disease ; the former 
is the commonest. 

In Banti’s syndrome there is perhaps more 
confusion about the various aspects of eti- 
ology and therapy than in any of the other 
splenic diseases. The term congestive sple- 
nomegaly is applied by many to this disease 
because of the portal hypertension which 
is so commonly present. The presence of 
portal hypertension implies there is obstruc- 
tion to venous flow; this obstruction may be 
located in the splenic vein, portal vein, or 
liver itself. It is extremely difficult to differ- 
entiate cirrhosis of the liver from Banti’s 
syndrome, but, in general, patients desig- 
nated as having Banti’s disease have marked 
splenomegaly with fibrosis of the spleen and 
a minimal amount of hepatic cirrhosis. In a 
previous publication we arbitrarily separated 
patients with obstruction of the splenic vein 
from other in this syndrome, but since proof 
of obstruction within the splenic vein is often 
lacking we choose now to classify all of these 
patients with venous obstruction in one 
group: namely, Benti’s syndrome. 

Important manifestations are splenomeg- 
aly, anemia, and leukopenia. The spleen is 
fibrotic and often surrounded with vascular 
adhesions; esophageal varices are usually 
present, and hemorrhage from these vessels 
is common; jaundice and ascites are late 
manifestations. 

Jone marrow studies reveal a myeloid 
hyperplasia early in the disease and later a 
marked erythroid immaturity as well as a 
maturation arrest of the myeloid tissue and 
an increase in the number of megakaryo- 
cytes. In the series studied by Limarzi and 
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associates '* the platelet count was low in 
about a third and icterus present in about 
one-half of the cases. 

During recent years there has been a trend 
toward doing some type of portacaval or 
splenorenal anastomosis for Banti’s disease 
instead of doing splenectomy alone. How- 
ever, as Coller and associates ?® have stated, 
the mortality rate after this type of operation 
and the uncertainty of a good long-term 
result are so significant that we cannot rou- 
Most 
surgeons favoring a shunt consider hemor- 


tinely recommend such an operation. 


rhage as the indication and believe that 
ascites is a contraindication for the opera- 
tion. For years Blakemore has contended 
that if a sulfobromophthalein (Bromsulpha- 
lein) test reveals a very severe retention of 
dye, a shunt operation should not be per- 
formed. There is one major disadvantage 
of doing a splenectomy alone for portal hy- 
pertension with hemorrhage, namely, that a 
splenorenal shunt will not be possible after- 
wards because the splenic vein is obliterated 
by thrombosis. The advantages of splenec- 
tomy in Banti’s disease have been discussed 
by Durham.?° 

Originally we thought that if splenectomy 
was performed before cirrhosis developed, 
the hepatic disease might be prevented ; how- 
ever, we have now observed two or three 
patients who had splenectomy performed 
before gross hepatic disease had developed, 
but years later they developed hepatic dis- 
ease of the cirrhotic type. Such an observa- 
tion complicates the picture somewhat and 
offers evidence that at least in some cases 
the disease is in the liver primarily, though 
the gross appearance of the liver and liver 
function tests may be normal early in the 
disease. 

When bleeding from an esophageal varix 
develops, splenectomy will be effective only 
in patients in whom the coronary vein emp- 
ties into the portal or splenic vein proximal 
to the point of venous obstruction. From 
experience gained during the past few years 
we have learned that the best treatment for 


SURGICAL ASPECTS OF SPLENIC 
an acute hemorrhage from an esophageal 
hemorrhage is not operative but is compres- 
sion with a Patton tube. After the bleeding 
has been controlled and oral intake of food 
resumed, some type of a shunt should be con- 
sidered. If bleeding cannot be controlled by 
a compression tube, resection of the cardia 
should be with 
hemorrhage will tolerate this operation but 


considered. Patients acute 
not a shunt with any degree of safety. 

In Felty’s syndrome the important mani- 
festations are chronic rheumatoid arthritis, 
anemia, leukopenia, and splenomegaly; it 
may readily be classified as a secondary 
pancytopenia. Although not all patients with 
this disease have thrombocytopenia, two of 
our five patients had it. Lymphadenopathy 
and a yellowish-brown pigmentation of the 
skin are occasionally noted. The bone mar- 
row is hypercellular, primarily involving the 
granulocytic elements. The results of splenec- 
tomy as recorded in the literature are con- 
sidered variable, but our results have been 
quite gratifying, although the bone and joint 
pathology is unchanged. 

Gaucher’s disease is a rare disease en- 
countered usually in young girls. The impor- 
tant pathologic feature of this disease is 
deposition of a large amount of lipoid ma- 
terial in the spieen, bone marrow, and lymph 
nodes. Reticular cells and foam cells in the 
bone marrow are fairly diagnostic. Impor- 
tant manifestation are splenomegaly, anemia, 
and pigmentation of the skin. Late in the 
disease the liver enlarges. Occasionally pan- 
cytopenia develops; if this occurs, splenec- 
tomy is indicated, otherwise not unless the 
spleen is so large as to be uncomfortable or 
jeopardize life by rupture with little or no 
trauma. 

HY POPLASTIC ANEMIA 

Ordinarily this disease is a contraindication 
for splenectomy. However, on certain occa- 
sions, removal of the spleen apparently results 
in improvement of the primary condition. Ed- 
wards *! reports splenectomy in four patients, 
one of whom is alive and well 7 years after 
splenectomy, the second completely well 10 
years after splenectomy, and the third much 


DISE. 


ISE 


improved 20 months after operation; the 
fourth died postoperatively. Coller and asso- 
ciates '? also call attention to the fact that 
occasionally patients with hypoplastic anemia 
are much improved after splenectomy and 
require less frequent blood transfusions. 


MISCELLANEOUS CONDITIONS 
Splenectomy may be indicated for cysts and 


About 
80% of cysts are false cysts of the hemorrha- 


tumors of the spleen, which are rare. 


gic type caused by trauma, inflammation, or 
parasites, whereas about 20% are true cysts 
of the dermoid or lymphangiomatous type. 
Most cysts produce pain in the left upper 
quadrant and left shoulder. Pain alone may 
be sufficient to justify splenectomy. Occasion- 
ally, hypersplenism is encountered with the 
cyst; if so, splenectomy may be indicated for 
this reason alone. 

Occasionally infarcts of the spleen and 
aneurysms of the splenic artery are encoun- 
tered. The former may be undiagnosed before 
celiotomy ; in one case observed by us emer- 
gency operation was performed for severe 
upper abdominal pain and shock, but nothing 
was found except the splenic infarct. Aneu- 
rysms usually produce marked splenomegaly, 
but the cause may not be determined pre- 
operatively unless the aneurysm is large. 

Occasionally, patients with sarcoidosis and 
myeloid metaplasia of the spleen associated 
with myeloscerosis of the bone marrow are 
improved by splenectomy but usually only 
if hypersplenism is produced by the primary 
disease. 

During the past few years good results 
have been reported following splenectomy 
for porphyria. Important manifestation are 
splenomegaly, hemolytic anemia, photosensi- 
tivity, and various types of porphyrins in the 
urine. In a patient observed by us, uropor- 
phyrin and coproporphyrin were found in 
the urine. 

There are numerous diseases associated 
with splenomegaly which are not benefited 
by splenectomy. However, if hypersplenism 
develops with a significant degree of pan- 


hematopenia, splenectomy may be indicated 
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to relieve this condition, which may be giving 
rise to such symptoms as weakness, anorexia, 
and lassitude. If a severe thrombocytopenia 
develops and hemorrhage ensues, indications 
for splenectomy may be urgent. 


CONTRAINDICATIONS FOR SPLENECTOMY 

Pernicious anemia, polycythemia, Ilodg- 
kins disease, and agnogenic myeloid meta- 
plasia are diseases for which splenectomy is 
contraindicated. Leukemia is also a disease 
for which splenectomy is contraindicated, 
but Edwards *! reports a patient who lived 
four years aiter splenectomy for severe pain 
in the left upper quadrant secondary to an 
enormously enlarged spleen. Splenectomy is 
obviously contraindicated in acute splenic 
tumors. 

In subacute bacterial endocarditis spleno- 
megaly is usually present but splenectomy is 
contraindicated except in the rare instances 
in which a massive infarct due to an embolus 
Mediter- 
anemia 


develops; we had one such case. 


ranean anemia and sickle cell are 
also conditions for which splenectomy should 
not be performed unless a hemolytic factor 
is prominent. Likewise, splenomegaly due to 
trichinosis, filariasis, 


such parasitoses as 


kala-azar, and = distomiasis contraindicate 
splenectomy except in chronic cases in which 


hypersplenism is significant. 


RESULTS 
Hemolytic Anemia.—Oft 54 patients in our 
series with hemolytic anemia 40 had anemia 
of the hereditary hemolytic type (see Table 
1). Of this group 33 were of the spherocytic 
type; 3 had anemia of the familial nonsphero- 
cytic type, and 1 each had Mediterranean 
anemia, sickle cell anemia, ovalocytosis, and 
congenital perphyria. Results were good in 
all of these patients except the one with sickle 
cell anemia who sustained very little benefit. 
One of the patients with hereditary sphero- 
cytic anemia died nine years after splenec- 
tomy but not of her disease. As noted by 
others, none of the patients with spherocytic 
anemia were cured of their spherocytosis 
although all other manifestations were re- 
lieved. Splenectomy was performed in one 
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patient with porphyria (girl of 8 years with 
porphyria since the age of four months) but 
too recently to determine the ultimate result. 

Splenectomy was followed by diminished 
porphyrin excretion and disappearance or 
great improvement of photosensitivity. This 
is believed to be related to diminished 
erythropoesis in response to reduced blood 
destruction (Schmid and associates **). 

Of the 14 patients with acquired hemolytic 
anemia we have designated 8 as idiopathic 
with or without autoantibodies. One of these 
died 15 days after operation of a hemolytic 
crisis. Three of the eight had a good result 
after splenectomy. Iour had only fair results 
because of recurrent hemorrhage (in two 
cases) or recurrent jaundice (in three 
cases). We have designated six of the pa- 
tients with acquired hemolytic anemia as 
symptomatic. One of these had myeloid 
metaplasia of the spleen; she died of peri- 
carditis three months after splenectomy. 
Three had a lymphoma of the spleen: two 
of these had Hodgkins disease and are al- 
ready dead (one two years after operation 
and the other three years after operation ) ; 
the third patient had a lymphoblastoma and 
is alive one year after splenectomy. f two 
patients having splenectomy for leukemia, 
one died 11% years after splenectomy whereas 
the second is still alive but it is only six 
months after operation. 


Thrombocytopenia Purpura—Of 41 pa- 
tients in this group 35 were classified as 
having idiopathic purpura. Results in the 
idiopathic group were good in 31, or 88.5%, 
and fair in 3. There was one operative death. 
This patient had been bleeding from the 
gums, vagina, and urinary tract for four or 
five days before operation. After splenectomy 
she continued to bleed and died 20 hours 
after operation. No platelets were found in 
the blood stream before or after operation. 

Six of the 41 patients in this group had 
a secondary thrombocytopenic — purpura. 
Three, or 50%, sustained good clinical re- 
sults; the platelet count returned to normal 
in all of these. One had a good clinical 
result but was classified as having only a 
fair result because the platelet count rose 
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no higher than 70,000. Another patient was 
classified as sustaining a poor result. She 
had a thrombocytopenic purpura secondary 
to a drug, aminopyrine (Pyramidon) and 
was bleeding from the gums and vagina at 
the time of splenectomy which failed to stop 
the bleeding. For a time the bleeding was 
controlled by corticotropin, but after a few 
courses of the drug it failed to have any 
beneficial effect. She died from a cerebral 
hemorrhage four months after splenectomy. 
The sixth patient who had a preoperative 
platelet count of O to 46,000 and had been 
bleeding for two days before operation died 
five hours after operation from a severe pul- 
monary hemorrhage. 

()f the 35 patients having splenectomy for 
idiopathic thrombocytopenic purpura, 27 
have had platelet count determinations per- 
formed from 1 to 17 years after splenectomy. 
live, or 18%, had a count between 50,000 
and 100,000. Twelve, or 44%, had a normal 
(100,000 to 250,000), whereas 5, or 


18%, had a count above normal. The highest 


count 


of this group was 800,000, noted five years 
after splenectomy. 

Ilypersplenic States.—In this group there 
were 35 patients; 4 of these who had a pri- 
mary neutropenia or pancytopenia had a 
good result after splenectomy. 

We have classified 22 patients with Banti’s 
syndrome or congestive splenomegaly in this 
group. Because results following splenec- 
tomy alone have been so poor in congestive 
splenomegaly we have performed splenec- 
tomy on only four of these patients since 
1948 and in three of these have performed 
a splenorenal or portacavel shunt simultane- 
ously. There were 5 operative deaths in these 
22 patients, constituting a mortality rate of 
22.7% ; this is a higher rate than in any 
other group, and corresponds to the experi- 
ence of others. Four of the five operative 
deaths were due to postoperative hemorrhage 
at the operative site. One died of pneumonia 
and hepatic insufficiency. Eight of the Banti’s 
group have died since discharge from the 
hospital; seven of these died of hemorrhage 
from esophageal varices and one of pneu- 
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monia. Of the nine patients still living, seven 
have had one or more hemorrhages from 
esophageal varices. 

We have performed splenectomy on eight 
patients with Felty’s syndrome. Four of these 
sustained marked subjective improvement 
and have normal hematologic findings. Two 
have sustained only slight improvement in 
their arthritic symptoms. One patient died 
one year after splenectomy of a malignant 
thymoma. The eighth patient developed a 
platelet count of 5,000,000 a few days after 
operation and was given heparin and bishy- 
(Dicoumarol) to 


droxycoumarin prevent 


thrombosis and pulmonary embolus; on the 
ninth postoperative day she suddenly devel- 
oped coma and died. Autopsy revealed a 
ruptured aneurysm of the right vertebral 
artery. 

We have performed a splenectomy on only 
one patient with Gaucher’s disease. She is 
alive and well six years after splenectomy ; 
hematologic findings are normal. 

Hypoplastic 


splenectomy in only two patients having this 


Anemia. — We performed 
type of anemia. Results were poor in both. 
One died of pericarditis three months after 
operation. The other patient died 11 days 
hemorrhage. 


postoperatively of cerebral 


There was no clinical or hematological re- 
sponse following splenectomy. The hemato 


poietic centers may have been exhausted 
owing to the long duration (three years) of 
this disease. However, as has been noted 
previously in this paper, other authors have 
reported good results in an occasional patient 
with this disease. 

Miscellaneous Diseases—Splenectomy was 
performed on five patients with miscellane- 
ous diseases. Two of these had benign cysts, 
one an aneurysm of the splenic artery, one a 
splenic infarct (probably resulting from an 
endocarditis), and a fifth had splenomegaly 
with anemia of unknown cause. As would 
he expected, the two patients with splenic 
cysts had an excellent result. 

The patient with an aneurysm of the 
splenic artery had a history of bleeding from 


esophageal varices before splenectomy in 
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1945. She was well for six years, then had 
another hemorrhage, indicating recurrence or 
persistence of portal hypertension. Operation 
revealed a severe cirrhosis of the Laennec 
type. Portacaval anastomosis was impossible 
because of numerous varices surrounding the 
portal vein which appeared to be absent 
(probably thrombosed previously). A resec- 
tion of the cardia was performed; when last 
seen 2% years after operation she was well 
and had had no additional hemorrhages. In 
a study of 198 cases of splenic artery aneu- 
rysm encountered in the literature (including 
6 of their own), Owens and Coffey ** found 
evidence of portal hypertension in 20%. This 
incidence is too high to be a coincidence and 
suggests a relationship (unexplained) be 
tween the aneurysm and portal hypertension. 

The patient having splenectomy for infarct 
of the spleen suddenly developed signs of 
shock with sufficient abdominal signs to jus 
tify celiotomy; examination of the spleen 
after its removal revealed a large clot in the 
splenic artery. She is alive but still has evi 
dence of endocarditis. 


SUMMARY 


Although it has been known for years that 
splenectomy yields very good results in fa- 
mnilial hemolytic anemia and thrombocyto- 
penic purpura, it has not been until the past 
few years that we have learned good results 
are often obtained in acquired hemolytic ane- 
mia and secondary purpura. The indications 
for operation in these latter two diseases are 
not well defined, although the presence of 
some phase of hypersplenism represents the 
clearest indication. .\ccordingly, much more 
experience is needed in these diseases having 
hordertine indications. 

In our series of 137 patients having splen- 
ectomy for splenic disease, 54 had hemolytic 
anemia, Of this group, 40 were classified as 
hereditary and 14 as acquired. The important 
differentiating feature in these two groups is 
the fact that 


creased mechanical and osmotic fragility of 


in the former there is an in- 


the red cells, whereas in the latter the red 
cell fragility is normal. Conforming to the 


reports of others, splenectomy yielded good 


DISEASE 


results in all except one of our patients with 
hereditary anemia. In the acquired group (in 
which Evans and associates have found auto- 
antibodies, agglutinins, or hemolysins) we 
performed splenectomy on eight patients but 
sustained good results in only three. 

We performed splenectomy in 41 patients 
with thrombocytopenic purpura. Good re- 
sults were obtained in 88% of 35 classified 
as idiopathic ; in 6 cases classified as second- 
ary purpura, results were good in only 3. 

Under the heading ““Hypersplenic States” 
we have classified primary splenic neutro- 
penia and pancytopenia, Banti’s syndrome, 
and Felty’s syndrome. Conforming to results 
originally reported by Doan and associates 
we had good results in all of the first group. 
For the past several years we have not per- 
formed splenectomy (one exception) in Ban- 
ti’s syndrome unless a portacaval or spleno- 
renal shunt was performed at the same time. 
Results of the shunt operations are not in- 
cluded in this series. We have been able to 
follow all of our 22 patients having splenec- 
tomy for Banti’s syndrome. Results were 
good in only four (18%) ; the mortality rate 
was 22% in the Banti group. Fight of the 
17 patients surviving operation have died 
since leaving the hospital, 7 of hemorrhage 
from esophageal varices. Good results were 
obtained in four ‘of eight patients with Felty’s 
syndrome. We have performed splenectomy 
for Gaucher’s disease in only one patient; 
she is alive and well six vears after splenec- 
tomy. 


TABLE 2.—\Nortality Rate in 


Splenectomy * 


Cases, Operative 
Disease No Deaths 

I. Hemolytie anemia............... Es | 
Bae REE wi dv es ccasuecens 1) 0 
Dt i edxdseexeaancess 14 1 

Il. Thrombocytopenie purpura..... 41 
By, PRs vv. nscccceveees > 1 
De DORON io kick é cbcindvas 6 1 

ILI. Hypersplenie states........ 3) 
Se ere rere i 0 
Bs CED hike a taceaviveens 31 6 
IV. Hypoplastie anemia........ Saree 2 1 
We “Gee ca vciscksuckacccacns 0 
OCG ws ccess Acdsecadedemanee 137 10 


Operative Mortality Rate 7.3% 


* Illinois Research Hospital 1936-1954 
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The mortality rate in the entire series was 
7.3%. It is very significant that the mortality 
rate was lowest in the groups (hereditary 
hemolytic anemia and idiopathic thrombo- 
cytopenic purpura) having the best sympto- 
matic results after splenectomy. 
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This study was part of a broad survey of 
the systemic response to injury, carried out 
at a forward surgical hospital on the Eastern 
front in Worea during 1952. This was a 
time when the front lines were stable and 
the flow of casualties was usually limited. 
evacuation time averaged three and one-half 
hours. Because the casualty load was seldom 
very heavy, patients could be held at the 
forward hospital until they were ready for 
evacuation, Intensive studies cou'd be made 


during this period of relative quiescence, 


MATERIALS AND METHODS 


Pwenty battle casualties were chosen for study 
curing a period of 7 to 14 days immediately after 
injury. The study was designed to study adrenal 
function during this period of early convalescence. 
This was often a period of repeated traumas 
initial injury, evacuation, anesthesia, operation, 
secondary dressings, and secondary débridement. 
\ll of the patients studied were critically injured. 
Several died of their injuries or were evacuated 
hecause of post-traumatic renal insufficiency 

The study consisted of daily eosinophile counts !” 
at approximately 0800 hours, determination of daily 
urinary exeretion of 17-ketosteroids * and corti 
costeroids * = (formaldehydogenic), and — balane« 
studies of sodium and potassium.® During the first 


week of convalescence, most of the patients were 


ee 
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on intravenous fluids or on standard canned liquids. 
Intakes could be rather accurately determined 
during this period by measurement of intake and 
analysis of representative samples. During the 
latter part of a patient’s study, representative 
servings of food were weighed, and electrolyte 
content was calculated from standard charts (Hos- 
pital Diets, Department of the Army Technical 
Manual 8-500). Thus intake measurements during 
the latter phase were, of necessity, less accurate 
than those of the earlier days. Urine, gastric 
drainage, and other fluids excreted in significant 
quantities were measured and analyzed. In charting 
the balance studies, values for the day of injury 
and operation, although studied, were usually not 
graphed, because the blood loss measurements were 
inaccurate. On the day of admission, whole blood 


and glucose were used almost exclusively. 


This report is designed to describe the 
magnitude and duration of the adrenal cor- 
tex response and the changes in electrolyte 
pattern in the severely injured casualty and 
to contrast the response in those casualties 
whose course was uncomplicated by severe 
infection or wound necrosis with those who 
developed tissue necrosis and infection. The 
effects of secondary injury are also demon- 


strated by many of the studies. 


RESULTS 

\nalysis of the studies indicates the re- 
sponse to repeated trauma. In response to 
the original trauma, or, more correctly, in 
response to the continuous trauma of the 
day of injury, the corticosteroid (formal- 
dehydogenic compounds) excretion rose. 
This increased excretion continued from one 
to three days and then subsided. The low 
rate of excretion was maintained for one to 
two days and was then sometimes followed 
by a secondary rise of lesser magnitude. 
Secondary trauma after the first three days 
was usually followed by an increased excre 
tion of this fraction. Occasionally there 
was a late rise of considerable magnitude. 
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The validity of this rise might be questioned, 
but, in view of the repetition of the analysis 
and the consistency of the test in demon- 
strating an early rise, this occasional late 
“spontaneous” rise would appear valid. The 
only exception to the increase in excretion 
was in a patient who was developing post- 
traumatic oliguria. Presumably, this failure 


in excretion of the steroids was renal in 
nature rather than adrenal. 
The 17-ketosteroid excretion was in- 


creased only in an occasional patient. 
Without exception, the eosinophile count 

Thereafter 

the eosinophile count tended to be inversely 


fell with the original trauma. 


proportional to the excretion of the corticos- 
teroids. About the third to the fifth day the 
concentration rose to a higher level, normal 
or above, and then fell again. Secondary 
trauma usually caused a modest secondary 
drop for a few hours. 

The balance studies demonstrated the se- 
lective conservation of sodium and the ex- 
cretion of potassium. The point of interest 
in these studies is the magnitude and dura- 
tion of these changes. The massive and re- 
peated traumas sometimes maintained these 
phenomena throughout a period of 7 to 14 
days. The most striking changes, however, 
were noted in casualties with wound necrosis 
and infection. Adrenal stimulation was pro- 
longed in the latter group.*® 

The following cases are representative of 
the 20 patients studied. 

CASUALTIES WITH UNCOMPLICATED 
CONVALESCENCE 

PATIENT 1—This soldier, age 23 years, weight 

approximately 165 Ib. blood Type A, had been in 

the front two weeks prior to injury. 

While on patrol at 2:30 a.m., Feb. 18, 1952, he 

was wounded by a land mine. The injuries included 


line s for 


a traumatic amputation of both legs at the level of 
the calf. Tourniquets were applied to the legs and 
the patient was given 1000 cc. of blood, 200 cc. of 
albumin, and 500 cc. of plasma at the Battalion 
Aide Station. 

He arrived via helicopter at the hospital four 
hours after injury. His blood pressure at this time 
was 120/80, pulse 96 and of good quality. He was 
pale, but his peripheral circulation seemed fairly 
good. After another 1000 cc. of blood, his blood 
pressure rose to 140/80, pulse rate remaining 96 
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17-KETOSTEROIDS 
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Fig. 1—The normal excretion of 17-ketosteroids, 


the increase in excretion of corticosteroids after the 
primary and secondary operative traumas, and the 
fall and rebound phenomena in circulating eosino- 
phile concentration. (Normal range of 17-keto- 


steroid excretion, 8 to 22 mg. per day.) 


When his litter 


operating room, six hours after injury, his blood 


per minute. was moved to the 
pressure fell to 110/60. Reamputation of the legs 
anesthesia and re- 


His 


smooth throughout the procedure except for a mild 


was performed under spinal 


quired one and one-half hours. course was 


hypertension. Immediately after operation he was 
given his third liter of blood. Amputation was asso- 
ciated with a blood loss measured at 1350 ce. There 
was no detectable blood loss thereafter. 

postoperative day, a 


On the ninth 


dressing 


secondary 


was performed with the under 
(Pentothal), 


The wounds appeared clean. 


patient 


thiopental nitrous oxide anesthesia. 
The blood given on the day of admission was 


Type O, 21 to 22 days of age. During the sub- 
sequent course he was given a total of 2500 cc. of 
the fifth day after 


injury he was eating a liberal diet. 


fresh, type-specific blood. By 

Comment.—This_ patient’s course repre- 
sents the response to uncomplicated trauma. 
The pattern oi ithe corticosteroid excretion 
was one of an initial rise, with a secondary 
rise on the 10th day after secondary trauma 
(Fig. 1). 
ary insult, was of greater proportion than 


The late rise, following a second- 
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‘ig. 2—These charts are constructed so that the 
height of the column above the zero line represents 
intake (indicated by the figure above the column). 
he figure in the output, and 
the shaded area and the figure below the column 
represents the positive or negative balance (after 
Moore). On the 11th day after the original injury, 
the patient was still losing potassium and_ had 
barely begun to excrete the retained sodium. 


column represents 


Fig. 3.—Persistent retention of sodium and loss 


of potassium throughout the 12-day period. 
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the original response. The height of the peak 
and its duration may be related not only to 
adrenal stimulation, but to the ability of the 
kidneys to excrete the steroids. This hypoth- 
esis is based on the studies which demon- 
strated a marked decrease in glomerular fil- 
tration after massive injuries.® 

The 


normal throughout his course. The eosino- 


17-ketosteroid excretion remained 
phile count fell to zero after trauma. As his 
corticosteroid excretion subsequently dimin- 
ished, the eosinophile count rose to a peak 
of 540 per ml. on the fifth day after wound- 
ing. This would appear to be a rather def- 
inite rebound phenomena,’® in which the 
count normal. It rapidly fell 


rose ab ve 


thereafter and remained at a low normal 
level after the secondary operation. His oral 
temperature remained 98 to 100 F through- 
out his course except for a spike to 103 on 
the seventh day. 

He remained in positive sodium balance 
(Fig. 2) throughout the first 10 days of the 
study except for 1 day. On the fifth day he 
was in a slightly negative sodium balance. 
This was the day on which his eosinophile 
count reached its peak and was one of the 
days on which the corticosteroid excretion 
was very low. On the eighth day his bal- 
ance was almost zero, but he swung back to 


sodium conservation for two days after the 


secondary anesthesia. During the first 11 
days after injury, therefore, his cumulative 
sodium retention was approximately 290 


mq. (Fig. 3). 

He developed a negative potassium bal- 
ance for two days which, again, became more 
pronounced after the secondary trauma. On 
the 11th day, the day of the maximal corti- 
costeroid excretion, his potassium loss was 
also maximal (Fig. 2). Thus his cumula- 
tive potassium loss was approximately 355 
The 


plasma sodium concentration fell rapidly 


mEq. during the first 11 days (Fig. 3). 


over a few hours from 141 to 122 mléq/L. 
and during the course of the study never 
reached a normal concentration again, in 
spite of the sodium conservation. In con- 


tradistinction, the potassium diuresis was 
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lig. 4—The corticosteroid excretion was quite 
high on the first day and gradually fell to normal. 
Secondary anesthetic trauma was associated with 
only a slight corticoid response. 


associated with a slight rise in the plasma 
concentration of potassium after the second- 
ary injury. 

Water conservation was noted early and 
was followed by a diuresis which was only 
transiently checked by the secondary anes- 
thetic trauma. Thereafter the diuresis con- 
tinued in spite of the adrenal hyperactivity. 

PATIENT 4.—A soldier, 


21-year-old) American 


weight 155 Ib. blood Type A, was in Korea two 
months, and in the combat area the entire time. 
This soldier was wounded at 1 a.m., Aug. 19, 


1952, by the explosion of an artillery shell. The 
both 
femurs as well as fractures of the pelvis and ex- 


injury consisted of shattering fractures of 
tensive soft tissue injuries. 

At the Battalion Aide Station, 3:15 
blood pressure was 100/60. He was given albumin 
100 cc., blood 1000 ce sodium 


solution 1000 ce., morphine 30 meg. 


a.m., his 


.. isotonic chloride 
followed three 
hours later by 8 mg. 

On arrival at the hospital via helicopter at 6: 30 
a.m., his blood pressure was 82/40 and his condition 
appeared precarious. 

By 9:20 a.m. he had received 2500 cc. blood at 
the hospital. His pressure had risen to 165/96. With 
the onset of thiopental (Pentothal), nitrous oxide, 
and ether blood pressure fell to 
105/60, with a pulse rate of 102 per minute. 


anesthesia, his 


50 


Toward the end of operation the pressure fell 
to 82/42, pulse 124 per minute. Operation consisted 
of débridement and casting of the legs and required 
one and one-quarter hours. By the end of operation 
f 12 pt. of blood. His 
pressure again fell to 80/50, pulse 160. He was then 
pt. of 


of 5% 


he had been given a total 


given an additional 6 blood, 3 units of 
dextrose in water. His 
112/55, 148, 
p.m.). Because th: 
pressure again fell to 90/50 later during the night, 
f blood and unit 
given (total 19 pt. of Type O bank blood, 15 days 


of age, and 5 units of albumin). 


albumin, and 1000 cc 


pressure gradually rose to pulse 


respirations 20 per minute (7 


another pint ¢ of albumin were 


The 
pressure stabilized by the first postoperative 
at 120/60, pulse 140. 


blood 


day 


His subsequent course was smooth. 


\ secondary dressing was performed with the 
patient under spinal anesthesia on the fifth post 


operative day. The wounds appeared clean. 


Comment.—This_ patient had a massive 
primary injury. His subsequent course was 
His 


elevated early and fell to normal limits on 


smooth. corticosteroid excretion was 
the third and fourth days after injury (Tig. 
+). This change was accompanied by inverse 
changes in eosinophile concentration (Tig. 


4+) 


(Fig. 5). 


and sodium and potassium balances 
The secondary trauma on the filth 
day after injury was followed by 


The 


tion was elevated again at the end of the 


only a 


slight response. corticosteroid excre- 


nine-day study. This repeated adrenal re- 
sponse resulted in a continued conservation 
of sodium, reaching a level of 876 mq. at 
the end of seven days (Fig. 5). 

In this casualty with a massive wound 
without necrosis, the sodium retention was 
much more marked than was the potassium 


le SS. 


Patient 5,—A 19-year-old) American soldier, 
blood Type O, was in Korea two months, in combat 
two months. 

This soldier was wounded at 10:30 a.m., Sept. 
1, 1952, by the explosion of a land mine. His in 
juries included traumatic amputation of both legs at 
sattalion Aide Station 


30 minutes later and was given 1500 ce. blood and 


the knee. He arrived at the 


30) mg. morphine. 

On arrival at the hospital (via helicopter) at 
noon, his blood pressure was almost unobtainable. 
blood 
Was given intravenously, his blood pressure was 
distinct at 60/50. Arterial 


His radial pulse was faint. After 2500 ce. 


transfusion was then 
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Fig. 5.—The retention of sodium was much more pronounced than the loss of potassium. 


begun, and his blood pressure rose rapidly to 
115/80 after the infusion of 3500 cc. by this route. 
\fter 5000 ce. of blood was received at the hos 
pital, the pressure was 142/100, pulse 136. Thio- 
pental anesthesia was then begun (2:40 p.m.), and 
the pressure fell to 98/50, puise rate 140 per minute. 
With bilateral tourniquets in place, bilateral ampu- 
tation was performed. The amputations were 
radical, high in the thigh, proximal to all visibly 
injured tissue. Of all patients studied, the débride- 
ment of this patient was perhaps the most radical 
and therefore the most complete. Nitrous oxide, 
oxygen, and ether were used in addition to a total 
of 175 mg. thiopental. 

Operation was completed at 4 p.m. His blood 
pressure never rose over 100 mm. systolic during 
the procedure, and the pulse rate ranged about 130 
to 140 per minute. By the end of the operation he 
had received 18 pt. of blood (21 including that at 
the Aide Station). Three more pints immediately 
postoperatively raised the over-all total to 24 pt. 
(Type O, 12 days of age) on the day of injury. As 
he recovered consciousness, his pressure rose spon- 
taneously to 160/100, pulse 90 to 100, respirations 
20 per minute. Fifteen hours postoperatively his 
pressure had fallen to 110/75, pulse 94, respiratory 
rate 20 per minute. 

With the tourniquets in place, external blood 
loss seemed hardly to have exceeded 3000 cc. at 
the hospital. Postoperative bleeding was not noted. 


Subsequently he was essentially afebrile, and 
his course was exceedingly smooth. Five hundred 
cubic centimeters of blood (fresh) was given on 
the second postoperative day and 1000 ce. on the 
third day. A secondary dressing, performed on the 
third postoperative day under spinal anesthesia, 
revealed his wounds to be clean. His course for 
the next two months was reported as uneventful. 


Comment.—This patient also represents a 
response to massive wounds of the extrem- 
ities. The steroid collection on the first day 
after injury was lost, and so the height 
reached during the first full 24-hour period 
is unknown. The peaks in the corticosteroid 
excretion on the 5th, 9th, and 10th days 
were inversely related to the eosinophile 
count (Fig. 6). These peaks cannot be 
clearly associated with the operative trauma 
and would appear to be independent of any 
known insult. This patient was one of the 
few casualties who demonstrated an in- 
creased excretion in 17-ketosteroids. Coinci- 
dent studies of hepatic function demon- 
strated less hepatic impairment in this pa- 
tient than in any seriously injured casualty 
studied.* This maintenance of normal hepatic 
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A. 7 CASUALTIES WITIT WOUND INFECTION 
i i i 4 GLLLA a. ; 
a 600 AND NECROSIS 
EOSINOPHILES Patient 3.—A _ 21-year-old American soldier, 
805) fe) Ps weight 170 lb., blood Type O, was in combat two 
E fe) ” months, in Korea four menths. 
2 0 o-0 aia 
3 200) [his soldier stepped on a land mine near the Ba- 
° . 4s . ‘ im is - ‘ 
O~o tallion Aide Station at 7 p. m., Aug. 3, 1952. His 
OD _ injuries included a perforation of the inferior vena 
wy 2S) AS FO cava, four perforations of the duodenum, eight per- 
a DAYS POST INJURY forations of jejunum and ileum, penetration of the 
chest, penetration of the left popliteal artery, shat 
Fig, 6—This patient had the most radical dé- tering compound fractures of the left femur, left 
bridement, the healthiest wounds, the best hepatic : ee . Agee 
function, and the greatest excretion of 17-keto- tibia, and right tibia, and multiple soft tissue wounds 
steroids of any casualty studied. These findings may of both lower extremities. 


represent additional evidence of the continuing — Ajter 200 cc. of albumin at the Aide Station, he 
effect of the wound on adrenal function. : ei . 
was evacuated by helicopter, arriving one hour after 
. . . a 1. injury. He was cold, pale, and restless, and the 
function may account for the high 17-keto- ae ee I plghip nas 
‘ a é capillary refilling was slow. His blood pressure 
steroid excretion. Conn! has suggested that : 
a . _ and pulse were unobtainable. 
the failure of the casualty to excrete an 1n- : ; e 
17-4 E d F After 6 pt. of blood was given, his pressure was 
‘reased i: -ke TOIdS <¢ Fr Sse- : - . : 
creased amount of 1/ setosterc ids alter 100/60. After 9 pt. of blood was given, his pres- 
vere trauma may be due to failure of the sure was 120/70, pulse 132. 
Operation, lasting four hours, was begun five 
Fig. 7—This casualty had a continuing injury 
in the form of a gangrenous leg. Note the per- iis ill rea ; oF ae nate ; 
sistent absence of circulating cosinophiles and the ether and curare were utilized. The vena cava was 
persistent increase in the excretion of corti- ligated below the renal veins. The ileum was re 
costeroids. These changes were more marked than 
in any other patient. The excretion of 17-keto- 
steroids was not increased. 


hours after injury. After a thiopental induction, 


sected and multiple small bowel perforations were 
closed. Several soft tissue wounds were débrided. 


The popliteal artery was not bleeding externally, 








-KETOSTEROIDS Patient No 3 ° ae os ° . 

2 I7-KETOSTEROIDS : and because of the critical condition of the patient, 
& : . 
= 20r the wound was not explored. For a short time dur- 
S ing the operation, the blood pressure was unob- 
FS ‘és zz tainable. For the last hour and one-half the pres- 
N | | a sure ranged between 80/50 and 100/60. By the end 
N | | iti . 7 | 

‘ | | of operation he had been given a total of 21 pt. of 
: 12 Type O bank blood, averaging 15 days of age. Op- 
c CORTICOSTEROIDS : : 
= ASA S8 = erative blood loss was measured at approximately 
iS at | 4000 cc. Postoperatively his pressure stabilized at 

| 

s 110/60 to 130/70 for 17 hours and then spontane- 
S 4 


Thereafter his pressure remained above 140/80 until 





his evacuation on his 14th postoperative day. 


ously rose to 160/90, pulse rate 130 per minute. 
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600] EOSINOPHILES t His postoperative course was febrile (101 to 
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‘ig. 8—This patient with a gangrenous leg lost 
a tremendous amount of potassium during the first 
week. Amputation of the gangrenous limb on the 
ninth postoperative day did not result in a secondary 
loss of potassium but was associated with further 
conservation of sodium. 


Comment.—tThis_ soldier had wounds 
which were almost fatal in extent. He de- 
veloped gangrene of an extremity which was 
not amputated until the ninth day. Mean- 


while, his corticosteroid excretion remained 
high and his eosinophile count was very 
slow to rise (lig. 7). His eosinophile count 
fell transiently after the second operation. 
The 17-ketosteroid excretion was _persist- 
ently low, among the lowest in the group 
studied. His potassium loss was the highest 
of any patient studied, reaching 489 mkq. 
(ligs. 8 and 9), The loss was extremely 
high for the first six days after injury (Tig. 
8), and then the balance became positive at 
the time his eosinophile count started to 


His 


also the most marked, reaching 97( 


rise. sodium retention (I*ig. 8) was 


mEq. 
(cumulative) by the 13th day (lig. 9). So- 
dium retention occurred throughout the 13- 
day period. 
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Fig. 9--The conservation of sodium was pro- 
gressive; the loss of potassium spontaneously re- 
versed. 


This soldier demonstrates the changes as- 


sociated with gangrenous tissue. He had 
gangrene of an entire lower limb with an as- 
sociated infection. The result was a con- 


tinued stimulation of the adrenal cortex and 
a continued loss of potassium and retention 
of sodium. The potassium loss may have 
represented cell destruction in the gangren- 
ous limb. This gangrenous limb, owing to 
loss of cellular integrity, produced the equiv- 
fluid 
space comparable to the volume of the gan- 


alent of an increase in extracellular 


grenous tissue. Thus in electrolyte equilibra- 
tion potassium would be lost and sodium re- 


the 10). 
Although his sodium retention was the most 


tained in nonviable tissue 


(Fig. 


pronounced, it was not as striking, in com- 
the 
the 


parison with older casualties, as 
It 


Was 


potassium loss. would appear that 
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Fig. 10.—The patient excreted more potassium 
than sodium for seven days. 


body not only separates dead tissue as a 
slough but may also have this mechanism 
which might be termed “metabolic débride- 
ment” by which products of tissue degenera- 
tion are absorbed, metabolized, or excreted. 
With the breakdown of cell membranes in 
a gangrenous limb, sodium and potassium 
must equilibrate throughout the total water 
of the extremity, and this must in turn 
equilibrate with the plasma, dependent upon 
its contact with the circulation, This phe- 
nomenon was best demonstrated in the casu- 
alties treated by the Surgical Research Team 
at the Renal Insufficiency Center in Korea. 
Some patients with post-traumatic renal in- 


been lowered by dialysis on the artificial 
kidney, later very rapidly developed a sec- 
ondary rise in plasma potassium concentra- 
tion. The investigators observing these pa- 
tients learned to recognize this finding as 
evidence of hidden infection or necrosis.° 
With injury, the patient’s plasma sodium 
concentration fell to 128 mEq. in spite of 
sodium retention (Fig. 11). Thereafter, it 
rose slowly, only to fall again with the sec- 
ondary operation. Coincident with the sec- 
ondary operation, his 


plasma potassium 


rose as his sodium fell, 


PATIENT 2,—A 21-year-old American soldier, 
weight 135 Ib., blood Type B, was in combat two 
weeks, in Korea three and one-fourth months. 

This soldier was wounded by fragments from a 
land mine at 2:30 a. m., July 18, 1952, while on 
patrol duty. His injuries included a traumatic am- 
putation of the lower left leg and extensive soft 
tissue injuries of the right calf. 

He arrived via litter and litter jeep at the Batal- 
lion Aide Station at 4:55 a. m. and via helicopter 
at the hospital at 6:30 a. No 
measures were recorded during this time beyond 


m. resuscitative 


On admission to the hos- 
pital his blood pressure was 150/80, pulse rate 100. 


control of hemorrhage. 


His pulse was of good quality, and his color was 
normal. He was quiet and alert. 

Re-amputation of the left leg and débridement of 
the right leg were completed with the patient under 
spinal anesthesia by 8:35 a. m. During this time 
he received 850 cc. of Type O bank blood (22 days 





sufficiency whose plasma potassium had of age). Subsequent transfusions were of fresh, 
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Fig. 11.—Fall in plasma sodium after each operation. The rise in plasma potassium, as seen 
here after the second operation, was often noted when determinations were made at frequent 


intervals. 
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Fig. 12—The effect of necrotic tissue in pro- 
ducing a continued stimulus to corticosteroid excre- 
tion. Repeated traumas produced delayed but re- 
peated responses in corticosteroid excretion. Note 
the elevation in the eosinophile concentration to 
840 cells per milliliter on the eighth day after 
injury. 


type-specific blood, locally obtained. During opera- 
tion his blood pressure ranged about 100/50, pulse 
100, respirations 20 per minute. His operative blood 
loss, as measured by the washed sponge technique, 


Fig. 13.—Secondary tiauma tended to accentuate 
the response of the origina! injury. 
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was 450 cc. His postoperative course was marked 
by the development of fever on the third day. Spinal 
anesthesia was repeated for secondary dressings on 
the 2nd postoperative day, for re-débridement on the 
6th postoperative day, and for re-amputation of the 
left leg on the 10th day. The re-amputation was 
necessary because of gangrenous muscle at the level 
of the previous amputation. Oral diet was repeat- 
edly supplemented with intravenous fluids. 


Comment.—This case is primarily a study 
of repeated traumas. Three secondary oper- 
ations were performed on the 2nd, 6th, and 
10th days after injury. On the second day 
after injury, the original adrenal response 
was still manifested, and no further response 
was detectable. After the latter two opera- 
tions, a sharp response occurred in each in- 
stance. 

This soldier is one of two studied who had 
residual necrotic tissue. The necrotic tissue 
in the wounds of this casualty was not ex- 
tensive. His eosinophiie count fell to zero 
(Fig. 12) and then rapidly rose, finally 
reaching the very high level of 840 on the 
eighth day. Following secondary débride- 
ment on the sixth day, there was a late fall 
coincident with a secondary rise in cortico- 
steroid excretion. The corticosteroid excre- 
tion remained elevated throughout five days 
of study prior to the secondary debridement 
of the wounds. It then fell to normal but 
again became elevated after secondary oper- 
ations on the 6th and 10th days. The 17- 
ketosteroid excretion was not elevated. 

Daily balance studies (Fig. 13) demon- 
strated a tendency to conserve sodium until 
He then de- 
veloped a negative sodium balance which 


the eighth day after injury. 


was reversed by secondary trauma. This 
reversal, following secondary trauma on the 
10th day, was coincident with a sharp de- 
crease in the excretion of water (Fig. 17), 
which had roughly paralleled his sodium bal- 
ance. His cumulative sodium balance is in- 
dicated in Figure 14. Potassium loss fol- 
lowed the primary injury and the secondary 
injuries on the 2nd and 10th days (Fig. 13). 
His cumulative potassium loss was therefore 
increasing at the time of his evacuation on 
the 12th day (Fig. 14). Figure 15 demon- 
strates a very sharp decrease in the ratio of 
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Fig. 14.—The loss of potassium was continuing 


at the end of 11 days. 


Na: Kk excretion following each of the three 
The 


changes in the plasma sodium and potassium 


secondary insults. consistent inverse 


concentration were again found after each 


Fig. 15—The effect of repeated traumas on the 
urinary excretion of electrolytes. The first two 
points represent preoperative and postoperative 
values. 
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Fig. 16—Three operations were each followed by 


marked fall in plasma sodium concentration and 
slight rise in potassium concentration. 


16), 
sulted in a sharp fall in plasma sodium and 


injury (Fig. Secondary trauma re- 
a slight rise in plasma potassium concentra- 
tion, 

16.—A 20-year-old 
blood Type B, was wounded at 1 p. 


PATIENT American soldier, 


m., Sept. 3, 
1952, by the discharge of a carbine at close quarters. 
The bullet perforated the liver, stomach, transverse 
colon, diaphragm, and left lung. 


Fig. 17—Secondary operation on the 10th day 
reversed the diuresis. 
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ADRENAL FUNCTION IN 

\t the Battallion Aide Station he was given 100 
ce. albumin, 600,000 units of penicillin, and tetanus 
toxoid. At 2:20 p. m. he was given 500 cc. of blood 
at the Collecting Station. 

When he arrived at the hospital at 6: 40 p. m., his 
blood pressure was unobtainable. He was pale, dry, 
and very quiet. His pulse was barely perceptible at 
the wrist. His veins were not visible, and capillary 
refilling was slow. 

{ blood in 15 minutes, 
his pressure was 90/40. After 3000 ec. of blood, part 


\fter receiving 1500 ce. « 


intra-arterially, his pressure was 125/75. As did 
many other patients, he complained of cold and 
shook the litter by shivering. 
Operation was started at 7: 40 p. m. His pressure 
After 3500 cc. of blood 


had been given at the hospital, operation was begun 


was 170/80, pulse rate 125. 


under thiopental (300 mg. total), ether, oxygen, and 
curare (80 units total). His pressure gradually 
dropped to 90/50, pulse rate 140 per minute. 

Operation revealed 300 ce. of blood in the peri- 
toneal cavity. Another 500 cc. was removed during 
the course of the operation. Finally 1000 cc. was 
removed from the left pleural cavity. Operation 
consisted of drainage of the liver, colostomy, and 
closure of the gastric wounds. The pleural cavity 
Was aspirated, and the wounds of entrance and exit 
were débrided. An additional 2000 cc. of blood 
(6000 ce. total, Type O, 12 days of age) was given 
during operation. His pressure ranged between 
90/60 and 105/60 most of the two hours required for 
operation. 

His postoperative course was marked by hemo- 
concentration with an hematocrit value reaching 
63% for a few hours. His oral temperature ranged 
irom 101 to 103 F secondary to a wound infection. 


This 


the continued adrenal response to the con- 


Comment. casualty demonstrates 
tinued trauma of infected wounds and _ the 
repeated traumas of thoracentesis. He re- 
mained febrile throughout the 12 days of 
study. His corticosteroid excretion remained 
high during most of his hospital course 
(Fig. 18). 


to rise. 


His eosinophile count was slow 
Again, he demonstrated minor 
changes in plasma sodium and potassium 
concentrations after the secondary minor in- 
juries of repeated thoracentesis under local 
anesthesia. 


SUMMARY AND CONCLUSIONS 


A study of adrenal function was_per- 
formed on 20 critically injured battle casual- 


COMBAT CASL 


|ALTY 


17 KETOSTE ROIDOS 





b 
seule 


| mg /24 hrs 
N 
(e} 











| ee 3 SA TZ |, 
8 
CORTICOSTEROIDS 

é 

£& 6 

vt _ 

S | 

a 4) , 

g | {An F 
fee| CHAU 7 
S| | @aeAaaadee 

—_ti0] | | WMA LAA 
400 

EOSINOPHILES 
300| 

re C 
200 

7 

& o-o 

> 100} ° _ 

$ | a a 

— OQ} . OO 

123456789100 12 
DAYS POST INJURY 


Fig. 18.—17-Ketosteroid excretion was increased 
on the day of injury in spite of an hepatic wound. 
Corticosteroid excretion remained high owing 
to the continued trauma of infection and the re- 
peated trauma of thoracentesis. The eosinophile 
concentration was slow to rise. 
ties during the first 7 to 14 days after in- 
jury. The studies demonstrate the following 
points: 

1. Under the conditions of battle in Korea 
during 1952, the stress of combat did not 


lead to adrenal cortex exhaustion. Each 
casualty studied demonstrated the adrenal 
cortex response to trauma. 

2. The corticosteroid (formaldehydogenic 
compounds) excretion rose sharply follow- 
ing trauma. The maximal excretion was 
sometimes not reached until the second day 
after injury. During an uncomplicated post- 
operative course, the corticosteroid excre- 
tion fell to normal about the third or fourth 
day after injury and then often demonstrated 
a slight secondary rise. 

3. The 24-hour excretion of 17-ketoste- 
roids was usually normal. A few patients 
demonstrated a slight rise. The most marked 
elevation in excretion occurred in a patient 
who had the most radical débridement, the 
healthiest wounds, and the best hepatic func- 


tion. 


wn 
N 








4+. The concentration of circulating eosino- 
philes invariably fell to near zero after in- 
jury. In the uncomplicated case, a return 
to normal occurred a few days later. A 
rebound increase above normal sometimes 
followed before the concentration stabilized 
at a normal level. 

5. During the first 24+ hours after trauma, 
the plasma sodium concentration decreased 
and the plasma potassium concentration 
rose. The latter phenomenon lasted only a 
few hours. 

6. With injury, the retention of sodium 
and excretion of potassium characteristically 
resulted in the excretion of more potassium 
than sodium, This was best demonstrated 
by expressing the urinary concentration of 
the two electrolytes (milliequivalents) as a 
ratio of sodium to potassium. With injury 
this ratio fell to a range of 0.5 to 0.1. 

7. Balance studies demonstrated the tre- 
mendous and prolonged retention of sodium 
and loss of potassium which occurred in 
some of these patients. 

8. Repeated traumas resulted in repeated 
responses of the adrenal cortex. If the sec- 
ondary trauma occurred during the primary 
adrenal response, no further increment could 
be recognized. Subsequently, secondary 
trauma was characteristically followed by a 
secondary rise in corticosteroid excretion 
and in plasma potassium concentration and 
excretion and by a secondary fall in plasma 
sodium concentration and often by a further 
sodium conservation. The secondary fall in 
eosinophile concentration was limited in ex- 
tent and lasted only a few hours. 

9, Wound infection and necrosis were as- 
sociated with a continued adrenal cortex 
and electrolytic response of a magnitude and 
The 


loss of such large quantities of potassium 


duration not seen in other casualties. 


suggests also a process of “metabolic deé- 


bridement” of necrotic tissue. 
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Vil. Effects of Growth on Pericardial Autografts 


RALPH K. ZECH, M.D. 
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and 

HENRY N. HARKINS, M.D., Seattle 


Recent advances in the procurement and 
processing of arterial substitutes have greatly 
extended the applicability of vascular surgical 
procedures. Valid criticisms, however, ma; 
be brought forward for each of the methods, 
whether the new prosthetic device be arterial 
homograft, arterial heterograft, or plastic 
mesh tube. Continued search for an ideal 
vascular replacement is thus indicated. 

This report relates our experiences with 
autogenous pericardial grafts implanted into 
the thoracic aortas of growing pigs. An 
attempt has been made to evaluate the etfects 
of rapid growth (with its attendant stresses ) 
upen these pericardial autografts. lFascial 
supported and nonsupported pericardial auto- 
grafts were studied. 

Sako * originally studied pericardial auto- 
graits implanted into the thoracic aortas of 
adult dogs. He reported that under the con- 
ditions of his experiments, the pericardial 
transplants tended to dilate, but the dilata- 
tion could be prevented by a perigraft wrap 
of fascia lata. It is also of particular interest 
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that these autogenous grafts were generally 
free of severe degenerative change, although 
some cholesterol and calcific deposition was 
noted. 
PROCEDURE 

Ten weanling pigs, averaging 19 kg. in weight, 
were operated upon. In each animal a sheet of 
pericardium averaging 6 x 8 cm. was excised and 
fashioned into a tube over an 0.8-cm. Lucite shunt. 
Carrell over-and-over continuous nonabsorbable 
GO000 (silk) sutures were used throughout. (The 
longitudinal suture was reinforced by two or three 
interrupted mattress sutures.) The grafts were then 
sutured into a defect made in the thoracic aorta. 
Five animals were given nonsupported grafts, while 
five others were fitted with a pericardial graft which 
was then encased in a sheet of fascial tissue removed 
irom the central tendinous portion of the diaphragm. 
This fascial sleeve was sutured so as to cover the 
entire graft and 0.5 to 0.7 cm. of adjacent aorta. 
The defect in the diaphragm was repaired with 
absorbable (gut) sutures. 


RESULTS 

Seven pigs reached maturity, while three 
did not. Three of the surviving animals had 
nonsupported grafts, while the remainder 
had supported pericardial grafts. Two of the 
animals which died prematurely were of the 
nonsupported series ; one of these died of 
graft rupture one month postoperatively, and 
one died of thrombosis of the graft four 
months after implantation. One animal hav- 
ing a supported graft died of a hemorrhage 
between the inner pericardium and_ outer 
fascial sheath that caused an obliteration of 
the graft lumen. 

All pericardial grafts removed at slaughter 
were patent and functioning well. The three 
nonsupported grafts were thin-walled, and 
definite aneurysmal dilatations were present 
in two while the third was diffusely enlarged 
and had a dangerously thinned area 1 em. 
from the lower anastomosis (Fig. 1). The 
grafts were all tough and inelastic. The in- 
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1—Results in a nonsupported pericardial 


tima was heavy and generally smooth, al- 
autograft of the thoracic aorta (Pig 175). 


_ , though there were several subintimal plaques. 
A, inflated view (120 mm. Hg): Note the fusi- 

form swelling on the anterior surface of the graft. Bee . 
Also note the straightening of the longitudinal con- sutured areas. There were no mural thrombi 
tinuous suture which occurred with growth. The 1 the aneurysmal sacs, and the intima lining 


The intima was unusually heavy over the 


interrupted mattress sutures used to reinforce the of each aneurysm was smooth, glistening, 
longitudinal continuous suture are also seen. and gray. 
B, open view: Note the areas of thinning adjacent The supported pericardial erafts were 
to the distal anastomosis, also the subintimal plaques. Sina og 
Microscopically, the intima was of variable thick- similar to nonsupported grafts in almost 


dials every respect (Fig. 2). There was, however, 





Growth Changes i Pericardial Autografts: Supported and Nonsupported 
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Fig. 2.—Results in a supported pericardial auto- 
graft of the thoracic aorta (Pig 174). 

A, inflated view (120 mm. Hg): Note the pro- 
nounced dilatation of the graft as well as the fray- . i tae 
ing of the fascial buttress. In this instance growth nent degenerative changes. No definite cause 


one exception; this was a supported peri- 
cardial graft placed in Pig 172 (Table) 
which exhibited minimal growth and promi- 


was accompanied by maximal straightening of the could be found for these findings in this one 
longitudinal suture and angulation of the graft. supported graft. The remaining grafts pos- 

B, open view: Note the thick, smooth intima. The — gegsed aneurysms, generally saccular. The 
large aneurysm is dangerously thinned near the intima was smooth, glistening, and gray, 
lower anastomosis. The fascial sheath can be ; ; : ; ce Als 
identified adjacent to the upper anastomosis at the and it was especially heavy over the suture 
upper left hand side of the figure. lines, 











The walls of the supported grafts were 
thicker than those of the nonsupported 
erafts, but this thickening was caused by a 
fusion of pericardium to the fascial sheath. 
The encircling fascia-like tendon was often 
thinned. This was especially true in the 
grafts with aneurysmal dilatations. At times 
the attenuation was so marked that the fibers 
of the fascial buttress could not be identified. 
(Pig 172), linear 
“growth” occurred in all grafts, with about 


With one exception 


an equal rate for both the supported and 
nonsupported types. However, this growth 
was less rapid than it was in the adjacent 
aorta (Table). Graft diameters increased at 
a greater rate than did the adjacent aorta, 
and it appears that the nonsupported grafts 
were less prone to such enlargement than 
were the supported grafts. 

Microscopically, all grafts, except that in 
Pig 172, presented a similar picture. The 
supported grafts had a rather thin layer of 
acellular fibrous tissue with some areas of 
hyaline tissue interspersed. This tissue was 
joined to the outer layer of pericardium by 
a blending of tissue structures and acellular 
scar tissue. The pericardium itself was lined 
by an endothelium of variable thickness. 
Pericardial cellular structure was discernible, 
and there were areas of hyaline degeneration, 
amorphous depositions, and some subintimal 
calcification. Collagen was abundantly de- 
posited in all pericardial grafts, and cellu- 
larity was reduced. There were no signs of 
intramural inflammatory reaction present, 
except about the strands of suture. The ex- 
ception to the above description, in Pig 172, 
revealed a mass of calcification with minimal 
histologic evidence of pericardial or fascial 
tissues having once been present. Represent- 
ative sections of a typical nonsupported and 
supported pericardial graft are seen in 
Figure 3. 

COMMENT 

The pericardial autografts of this series 
show evidence of degenerative change and 
dilatation which are both more frequent 
and severe than reported by Sako.* These 
changes, with the exception of the aneu- 






















from pericardial 


sections 
autografts of the thoracic aorta. 

A, nonsupported (Pig 175). The pericardial graft 
is to the left, the suture line (with silk suture in 


Fig. 3.—Mier« SCOPIC 


cross section above) in the middle, and the aorta 
to the right. The vessel lumen is below. There is 
a small amount of adventitia above to the right. 
The elastic tissue in the aorta is readily visible. 
Weigert’s stain. 

B, supported (Pig 174). The pericardium is below, 
and the supporting diaphragmatic tissue is above. 
The pericardial tissue is uniform in thickness but 
relatively acellular. Hematoxylin and e. Stain. 
The dark streak near the left edge of this picture 
is an artifact. 


rysms and the constriction in Pig 172 are not 
severe when compared with changes we fre- 
quently have found in arterial homografts 
similarly implanted. 

The grafts of this series have not been 
subjected to as prolonged implantation as 
have Sako’s,? the average age of the grafts 
of this series being seven months; however, 
our animals underwent rapid growth. This 
appears to subject grafts, especially those in 
the thoracic aorta, to a maximal stress. The 
pericardial grafts implanted by Sako into the 
thoracic aortas of adult dogs probably were 
not subjected to the added factors of increas- 
ing intravascular pressures with age and 
other stresses of rapid “growth.” 

Dilatation was more prominent in both the 
supported and nonsupported _ pericardial 
transplants in our experiments than similar 
type transplants reported by Sako. A possible 


mam 


+ References 4 and 5. 








explanation for this is that the pericardium 
of a weanling pig may not be as strong as 
that of the adult dog. Another variable cer- 
tainly was added when it became necessary 
in the weanling pig to utilize the central 
tendon of the diaphragm as a fascial support 
for the pericardial autografts. There is no 
available source of fascia in small pigs such 
as the fascia lata of adult dogs. The gross ap- 
pearance and tensile strength of the dia- 
phragmatic tendon of the weanling pig used 
for buttressing these transplants of pericar- 
dium was comparable to fascia lata of the 
adult dog. Puppies might have been used for 
these experiments, but the advantage of as 
rapid growth would have been lost. 

It is difficult to explain why dilatation of 
the grafts supported by fascia was greater 
than in the nonsupported animals. This may 
be related to an initial period of suppressed 
nutrition of the pericardium and tendon be- 
cause each was separated from a source of 
such nutrition, namely, the tissue fluids in 
the case of the pericardium, and the blood 
stream in the case of the fascial encasement. 

In general, degenerative changes exclusive 
of aneurysms were less frequently encoun- 
tered in the pericardial grafts than they are 
in homologous transplants of artery.t The 
frequent occurrence of aneurysmal dilata- 
tions would appear to more than offset any 
relative advantage in lack of degenerative 
change that these grafts would have in com- 
parison with arterial homografts. 

SUMMARY AND CONCLUSIONS 

Pericardial autografts implanted into the 
thoracic aorta of a growing pig tend to dilate 
nen 
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and undergo frequent aneurysmal formation 
in spite of fascial support. 


‘ 


Longitudinal “growth” occurs in peri- 
cardial autografts, but it does so at a reduced 
rate. 

Degenerative changes occur in pericardial 
autografts of the thoracic aorta but they tend 
to be less severe than those seen with ho- 
mologous arterial grafts. 

Pericardium as an arterial graft would not 
seem ideally suitable for implantation in pa- 
tients on the basis of these experiments per- 
formed in growing pigs. 
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The 


uropepsin, a substance found in the urine 


identification and measurement of 
which is thought to be identical with pepsino- 
gen, has prompted the idea that uropepsin 
determinations may be a simple and accurate 
index of gastric secretory activity. 
Available evidence indicates that pepsino- 
gen present in gastric glands is secreted by 
two routes: directly into the lumen of the 
stomach, where it is converted to pepsin, and 
into the blood stream, whereby it is carried 
to the kidneys and excreted as uropepsin.* 
Gray and co-workers have demonstrated 
the importance vi the hypothalamic-pituitary- 
adrenal axis in the control of uropepsin ex- 
cretion.7 .\dministration of 
(ACTH), 
(Compound KF) 


corticotropin 
cortisone, or hydrocortisone 
to patients produces an 
average increase in uropepsin excretion of 
almost 200%, paralleled by an equal increase 
in gastric pepsin and HCI output. That this 
increase is mediated by the adrenals is shown 
by the fact that patients with Addison's dis- 
ease have very low levels of uropepsin and 
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that administration of cortisone increases 
their uropepsin excretion but corticotropin 
does not. Similarly, patients with adrenal 
hyperfunction (Cushing's disease ) and hypo- 
thalamic tumors have abnormally elevated 


uropepsin levels.* 


HCL OUTPUT AND DUODENAL ULCER 

Both the volume and free acidity of gastric 
juice are elevated in patients with duodenal 
ulcer. Zubiran and others have shown that 
administration of corticotropin or cortisone 
to dogs results in a 20%-50% increase in 
HCl output from stomach pouches and that 
this increase is independent of vagal innerva- 
tion or the presence of the gastric antrum.’ 
Gray has demonstrated the same phenomenon 


in humans. 


GASTRIC PEPSIN AND DUODENAL ULCER 
Gastric pepsin secretion appears to parallel 
HCl output. Measurement of basal, unstimu- 
lated gastric secretion in duodenal ulcer pa- 
tients demonstrates pepsin levels above three 
times that of normal.* The importance of the 
vagus in pepsin secretion is attested to by the 
high pepsin content of insulin-stimulated 
gastric juice as opposed to histamine juice. 
Further evidence is the observation of Drag- 
stedt and others (unpublished data) that dogs 
with innervated pouches secrete 5 to 10 times 
as much pepsin as do dogs with denervated 
pouches, both in terms of concentration and 


total output. 


UROPEPSIN AND DUODENAL ULCER 
Gray and others have shown that patients 
with duodenal ulcer have uropepsin levels 


two to three times that of normal persons.t 


———— 
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This observation, as well as the data related 
to the importance of the adrenals in regulat- 
ing uropepsin excretion, has led him to sug- 
gest that peptic ulcer may be a result of a 
hypersecretion of gastric juice brought about 
in part by increased adrenal cortex activity. 
It appears to us that two very important 
questions have been raised by the observa- 
tions mentioned. 1. Does uropepsin excretion 
accurately reflect the secretory activity of the 
stomach? 2. Do the variations in uropepsin 
levels suggest that stress mediated by the 
adrenal cortex is a significant factor in the 
pathogenesis of duodenal ulcer? 


MATERIAL 


This paper reports the results of our experience 
with uropepsin determinations in three groups of 
patients. The first consists of patients admitted to 
the hospital with diagnoses other than peptic ulcer. 
The second is comprised of patients studied prior to 
undergoing surgery for what subsequently proved to 
be duodenal ulcer. The third group is composed of 
patients who had vagotomy with or without gastro- 
enterostomy for duodenal ulcer six months to eight 
years previously. This group was studied when they 
returned to the hospital for routine follow-up secre- 
tory studies. All were free of evidence of recurrence 
at the time studied. 


METHODS 

Nocturnal gastric secretions were determined as 
previously described.“ The volume was measured, 
the free acid determined by titrating against Toep- 
fer’s reagent, and the output of HCl calculated in 
milliequivalents by multiplying the volume, ex- 
pressed in liters, by the free acid, expressed in clin- 


ical units. 


TABLE 1. 
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Concurrently, peptic activity in gastric juice and 
A 1:50 dilution 


of gastric juice was made with 0.06 N HCl, giving a 


urine was determined as follows. 


a solution of pH 1.2=1.3. One cubic centimeter of 
this diluted sample was added to 5 cc. of 2% acidi- 
fied hemoglobin and incubated for 10 minutes at 
25C. The reaction was stopped by adding 10 cc. of 
5% trichloroacetic acid. The concentration of tyro- 
sine-like substance in 5 cc. of filtrate was determined 
by the Folin-Ciolcatu procedure. 

Concurrent 12-hour urine specimens were col- 
lected and refrigerated. A 10 cc. aliquot was taken 
and adjusted to pH 1.2=1.5 with 0.3 N HCI; 0.2 ce. 
of this acidified urine was made up to 1 cc. 


0.06 N HCI. 


with 5 cc of 2% acidified hemoglobin for 10 min- 


with 
This sample was incubated at 25 C 


utes. At the end of this time 10 cc. of 5% trichloro- 
The 


concentration of tyrosine-like substances in 5 ce. of 


acetic acid was added to stop the reaction. 


filtrate was determined. 

The chromogenic substances present in urine and 
gastric juice were corrected by preparing blank 
tubes containing 1 cc. of diluted urine or gastric 
juice, 10 cc. of trichloroacetic acid, and 5 cc. of 
hemoglobin. The difference between the chromo- 
genic substances in the sample and in the blanks was 
determined and plotted against a standard curve. 

One unit of peptic activity is arbitrarily defined 
as that amount of enzyme which will release the 
color equivalent of 0.1 micromole of tyrosine-like 
substance from 0.1 gm. of hemoglobin substrate in 
10 minutes. Results are expressed in peptic units 
per hour. 


RESULTS 
Sixteen patients with diseases other than 
gastric or duodenal ulcer had a mean HCl 
output of 16 mltq., a mean gastric pepsin 


secretion of 29,706 peptic units per hour, and 


Non-Ulcer Patients 


Mean HC! Mean Gastrie Mean 
Patients, Output, Pepsin, Uropepsin, 
No. mEq S. E. P..U./Br. S. E. P. U./Hr. S. E. 
16 16 +4.8 29,706 5,436 142 +36 
Taste 2.—Duodenal Ulcer Pattents 
Mean HCl Mean Gastrie Mean 
Patients, Output, Pepsin, Uropepsin, 
No. mEq S.E P.U./Ei S. E. P. U./ir. S. E. 
29 Is ~1.7 62,824 +6,331 146 +23 
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TABLE 3.—Duodenal Ulcer Patients: Relationship 
of Gastric Pepsin to Acidity 





Patients, HCl Output, 


No. mEq. 
Gastric pepsin less than 
Ce | Aree 15 2 
Gastrie pepsin more than 
Ce. Fe Ue iiknccecces 14 65 


a mean uropepsin excretion of 142 peptic 
units per hour (Table 1). 
The 


studied preoperatively had an average HCl 


series of duodenal ulcer patients 
output of 48 mkq., an average of 62,824 
peptic units per hour of gastric pepsin, and 


a uropepsin excretion of 146 peptic units per 


TABLE 4.—Duodenal Ulcer Patients: Relationship 
of Uropepsin to Gastric Pepsin and Acidity 


HCl Gastrie 

Patients, Output, Pepsin, 

No. mEq. P. U./Hr. 

No uropepsin......... 5 38 40,298 
Uropepsin 0-50........ 5 37 48,867 
Uropepsin over 50.... 19 DO 68,886 


hour (Table 2). Five of our duodenal ulcer 
patients excreted no uropepsin, while 5 ex- 
creted from 1 iv 50 peptic units per hour, 
and 19 had levels of over 50 peptic units per 
hour. 

In general, HCl output and gastric pepsin 
varied directly in these patients, those with 
the 
highest outputs of HCl (Table 3). The re- 


highest gastric pepsin levels having 
lationship of uropepsin excretion to the other 
two quantities was less obvious. Five patients 
with no uropepsin had an average HCl out- 
put of 38 mEq. and a mean gastric pepsin of 
10.298 peptic units per hour, while five pa- 


tients averaging 1 to 50 units of uropepsin 


GASTR:iC 


SECRETION 


TABLE 6.—Postvagotomy Patients: Relationship of 
Gastric Pepsin to Acidity 


Gastrie Pepsin, Patients, HCl Output, 
P. U./Hr. No. mEq. 
SOI ii ccnitinncancens ) 0 
SOI nk sareexdniaesdxer 12 8 
30,000 and above............ 6 16 


per hour had a mean gastric pepsin secretion 
of 41,867 peptic units per hour and a mean 
HCl output of 37 mEq. (Table +). Studies 
on 23 patients who had vagotomy alone or 
combined with gastroenterostomy for duo- 
denal ulcer six months to eight years pre- 
viously revealed a mean HCl output of 7.6 
mq., an average gastric pepsin value of 
19,047 units, and a mean uropepsin excre- 
tion of 97 peptic units per hour (Table 5). 
The relationship of gastric pepsin to HCl 
output again appears to be fairly direct 


(Table 6). But that of uropepsin to the other 


Tasie 7.—Postvagotomy Patients: Relationship of 


Uropepsin to Gastric Pepsin and Actdity 


Hcl Gastrie 

Patients, Output, Pepsin, 

No. mEq P. U./ Her. 

No uropepsin.........+ 7 14 31,000 
Uropepsin over 100... 9 7 20,732 


two measured quantities appears, if anything, 
to be inverse. As was seen previously, pa- 
tients with no detectable uropepsin have 
appreciable quantities of gastric pepsin and 
HCl (Table 7). 

Comparison of the two groups of duodenal 
ulcer patients, one studied preoperatively and 
the other from six months to eight years post- 


operatively, reveals a reduction in HCl out- 


Taste 5.—Duodenal Ulcer Patients—Postvagotomy 
Mean HCl Mean Gastrie Mean 
Patients, Output, Pepsin, Uropepsin, 
No. mEq S.E P. U./Hr. S.E P.U./Hr S.E 
23 7.6 2.5 19,047 2,890 o7 =21 








put of 88%, a reduction in gastric pepsin 
levels of approximately 66%, and a reduction 
in uropepsin levels of approximately 30%. 

A striking observation noted by others is 
the profound effect of surgery on uropepsin 
excretion. The highest values we have ob- 
served have been in patients during the first 
three or four days after vagotomy. The typi- 
cal patient excretes from 500 to 1500 peptic 
units per hour in the immediate postoperative 
period. During the ensuing days the uro- 
pepsin level gradually falls. 


COMMENT 


Examination of the variations between 
HCl output, gastric pepsin secretion, and 
uropepsin levels in the same group of pa- 
tients reveals a rather complex interrelation 
ship. Gray has shown that administration of 
adrenal steroids produces a rise of equal 
magnitude in all three values, but it is not 
surprising that such pharmacological altera 
tions are not completely borne out in clinical 
studies. 

The parallel relationship of gastric pepsin 
and HCl output described many times in the 
past is confirmed in these studies. But uro- 
pepsin does not seem as clearly linked with 
either HCl output or gastric pepsin as has 
been previously suggested. Thus, in our series 
of duodenal ulcer patients studied preopera- 
tively, five patients with no uropepsin exhib- 
ited an average HCI output which was more 
than twice normal. Further, comparison of 
duodenal ulcer patients studied preoperatively 
with those observed following vagotomy re- 
veals that, while HCI output and gastric pep- 
sin secretion are reduced below normal, uro- 
pepsin excretion remains elevated. 

Thus, in our experience uropepsin levels 
are independent of gastric secretion activity 
as measured by HCl output and by gastric 
pepsin secretion, 

Abundant proof exists that uropepsin ex- 
cretion is intimately related to adrenal cortex 
function, indeed, that uropepsin may be a 
sensitive and index of 


accurate adrenal 
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activity. Seemingly, any situation of stress, 
physical or emotional, acute or chronic, re- 
sults in an elevation of uropepsin level. 

The that 
patients have abnormally high uropepsin 


demonstration duodenal ulcer 
levels and that the administration of adrenal 
corticoids produces increased uropepsin ex- 
cretion are most striking and interesting phe- 
nomena. These studies, in addition to the 
well-documented evidence that administration 
of large doses of adrenal corticoids have 
caused exacerbation of ulcer symptoms or the 
appearance of duodenal ulcers not previously 
demonstrated, suggest that an alternate 
mechanism for the production of a hyper- 
secretion of gastric juice does exist. That 
this mechanism can be brought into play 
under certain specific circumstances, such as 
those mentioned above, seems clear. But this 
does not warrant the assumption that this 
alternate mechanism actually does play a part 
in the pathogenesis of peptic ulceration ex- 
cept in those very specific instances. 

We believe that peptic ulceration is a re- 
sult of a hypersecretion of gastric juice of 
vagal origin. This hypersecretion is almost 
invariably demonstrable in duodenal ulcer 
patients. Cutting the vagi eliminates the hy- 
persecretion and permits the ulcer to heal. 
We believe that this is a simple and clear-cut 
experiment which effectively demonstrates 


the pathogenesis of the disease. 


SUMMARY 


Patients with duodenal ulcer have elevated 
HCl output and gastric pepsin secretion. 
However, their uropepsin excretion is not 
significantly elevated, 

Gastric pepsin and HCI output appear to 
vary directly. Uropepsin does not vary con- 
sistently with the other two quantities. 

Some duodenal ulcer patients exhibited 
elevated HCI and gastric pepsin levels while 
excreting no uropepsin. 

Patients who had vagotomy for duodenal 
ulcer have HCl and gastric pepsin levels be- 


UROPEPSIN AS MEASURE OF 
low that of non-ulcer patients. Their uropep- 
sin levels are likewise reduced. 

Markedly elevated uropepsin excretion is 
the immediate 


observed in postoperative 


period. 
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eile Cholecystocutaneous Fistalle 


ORVILLE F. GRIMES, M.D. 
and 
HOWARD L. STEINBACH, M.D., San Francisco 


Perforation of the gall bladder into an 
adjacent viscus, the peritoneal cavity or the 
abdominal wall incident to cholelithiasis or 
cholecystitis is well known. It is quite un- 
common, however, for fistulae to develop 
between the gall bladder and the anterior 
abdominal wall as a result of trauma to the 
gall bladder without associated injury to 
adjacent structures. The following report 
presents the details of an unusual case in 
which traumatic rupture of the gall bladder 
resulted in a cholecystocutaneous fistula and 
deposition of a gallstone which eventually 
became encysted within the abdominal wall. 

REPORT OF A CASE 

A 70-year-old white housewife fell down a flight 
of stairs four months prior to her hospital entry, 
causing marked contusion of the musculature of 
the right upper abdomen and a fracture of the right 
wrist. During the subsequent two weeks, she experi- 
enced mild pain in the upper abdomen, which finally 
localized in the right epigastrium. A tender sub 
cutaneous mass gradually became evident. The pa 
tient consulted her local physician, who incised the 
mass under local anesthesia to allow drainage of a 
large accumulation of greenish fluid under consider- 
able pressure. The wound continued to discharge 
copious amounts of | bile, numerous 
daily changes of dressings for the next six weeks. 


necessitating 


At physical examination upon hospital entry, the 
pertinent findings were limited to the abdomen, and 
particularly to the right upper quadrant. An open 
ing, 0.5 cm. in diameter was present 4 em. to the 
right of the midline about midway between the 
right costal margin and the umbilicus. A free flow 
of bile was noted through the orifice, and the skin 
surrounding this area was slightly irritated. The 

Submitted for publication Dec. 3, 1954. 
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patient stated that on occasion particulate material 
exuded from the opening. However, no food parti- 
cles had been noted in the discharge. 

X-ray studies were performed by injecting 30% 
iodopyracet (Diodrast) through a catheter inserted 
The opaque medium 
flowed through the fistula into the fundus of the 
gall bladder, which appeared to be adherent to the 
anterior abdominal wall. A large radiolucent filling 
defect was present at the tip of the fundus and was 
thought to represent an impacted gallstone. 


into the fistulous opening. 


From 
the gall bladder, the opaque medium passed into 
the cystic and common ducts and then into a 
markedly distended duodenal loop (Figs. la and 1b). 

Because the 4-month 


because 


fistula persisted over a 


period without decrease in drainage and 
of the possibility of recurreat bouts of infection, 
surgical excision of the tract and the gall bladder 
was deemed necessary. 

The abdomen was opened through a right rectus 
muscle-splitting incision independent of and lateral 
to the opening of the fistula onto the abdominal 
wall. Considerable induration of the musculature 
of the right upper quadrant was noted as the inci- 
sion was The 
omentum was adherent to the anterior peritoneum 
over a wide area and had effectively walled off the 
fistulous tract from the remainder of the abdominal 
viscera. 


developed through these layers. 


The peritoneum was markedly thickened 
and edematous in the right upper quadrant, sug 
gesting both acute and chronic inflammation. 

The fistulous tract was identified from the skin 
surface of the abdomen downward through the 
abdominal wall by means of a flexible probe. Within 
the peritoneal cavity, it communicated directly with 
the fundus of the gall bladder (Fig. 2). The gall 
bladder itself was definitely diseased, and its wall 
was thickened and partially fibrotic. Two rounded 
0.5-cm. stones lumen. The 
common bile duct was slightly enlarged but con 
tained no The head of the pancreas 
indurated. Although the duodenum 
was dilated, there was no evident involvement of 


were noted within its 


stones. Was 


only slightly 


this segment of bowel or of the transverse colon 
The wail was 
excised elliptically and allowed to drop into. the 


fistulous channel in the abdominal 
peritoneal cavity. The entire tract was then excised 
in continuity with the gall bladder. 

During the operative procedure the marked 
thickening about the fistulous channel in the ab 
dominal wall was thought to be due merely to the 


Fig. 1. 
of iodopyracet (Diodrast) into the fistulous tract. The stone can be seen as a radiolucent 
shadow projecting into the lumen of the fundus of the gall bladder. The common bile duct is 
patent, allowing the opaque medium to pass into a dilated duodenal loop. 

Fig. 1—(>) Right lateral roentgenograms demonstrating the fistulous tract and the encysted 
stone in the abdominal wall. The gall bladder is adherent to the abdominal wall. 
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(a) Anteroposterior roentgenogram of the right upper quadrant following injection 


Fig. 2—Diagram showing the position of the 
fistulous tract in relation to the encysted stone in 
the abdominal wall. 


inflammatory process incident to the long-continued 
drainage and the associated cellulitis. However, 
examination of the specimen after its removal re- 
vealed the encysted gallstone lodged in the deeper 
layers of the abdominal wall. The stone lay in a 
cavity, the walls of which were quite smooth and 
shiny. There was only a minimal amount of bile- 
stained purulent material within the cavity. Bac- 
teriological studies of this material showed the 
presence of nonhemolytic Escherichia coli and 
viridans streptococci (enterococci). 
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After an uneventful postoperative recovery, the 
patient has remained well, with no further evidence 
of discharge from the wound area. 


COMMENT 

In this instance, localized peritonitis fol- 
lowing rupture of the gall bladder apparently 
caused sufficient necrosis of the abdominal 
wall to allow the liberated stone to work its 
way into the deeper musculofascial layers of 
the right upper quadrant. It is quite unlikely 
that rupture of the gall bladder would have 
occurred had it not been diseased. Previous 
bouts of inflammation probably resulted in 
adherence of the fundus of the gall bladder 
to the anterior peritoneum. 

As in most cases, this external biliary 
fistula involved the fundus of the gall bladder. 
When bile is present in the discharge, such 
fistulas present no diagnostic problem, How- 
ever, if the cystic duct is obstructed, there 
may be the mucus 
and pus draining from the fistulous tract. 


no evidence of bile in 
It is also possible, as Henry and Orr have 
pointed out, that the connection between 
the fistula and the gall bladder may become 
ebliterated.* 

When. the etiology of the fistula is not 
readily apparent, detection of a gallstone in 
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the layers of the abdominal wall or in the 
fistulous tract may definitively indicate its 
origin. However, stones liberated from a 
perforated gall bladder have been known to 
remain quiescent for long periods (up to 
17 years) before becoming symptomatic.’ 
Injection of an opaque medium through the 
fistulous opening has proved diagnostically 
helpful not only in detecting the presence 
of gallstones but also in determining the 
extent of other 


involvement of structures 


associated with the fistula. 


SUM MARY 

A case of traumatic rupture of the gall 
bladder with deposition of a gallstone in the 
abdominal wall is presented. The diagnosis 
was established roentgenologically by inject- 
ing an opaque medium into the fistulous tract. 
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The term massive melena means the pas- 
sage of large amounts of blood by rectum, 
frequently producing shock and a low hemo- 
globin and red blood cell count. This con- 
dition may necessitate several transfusions. 
(eccasionally a patient who has had repeated 
gastrointestinal studies and _ exploratory 
celiotomies which have failed to reveal the 
source of bleeding comes for treatment of 
massive melena. This problem has been dis- 
cussed by others, particular Stone,’ of Bal- 
timore, and such a case has been presented 
previously from this clinic by Norcross and 
Cattell? In this paper, the problem of ob- 
scure massive melena will be reviewed, diag- 
nostic methods evaluated, and a plan of 
management proposed. 

With such patients the immediate treat- 
ment consists of restoring the blood volume 
by repeated transfusions. .\nother attempt 
is then made by diagnostic methods to de- 
termine the location and nature of the lesion. 
The physical examination will aid in ruling 
out any systemic diseases which may cause 
melena, such as hypertension, certain drugs, 
hlood dyscrasias, and avitaminosis. An up- 
per gastrointestinal x-ray series including a 
barium swallow will rule out the presence 
of esophageal varices and infectious and 
neoplastic lesions of the stomach and small 
howel. The surgeon always keeps in mind 

From Lahey Clinic; Department of Surgery 
(Dr. Sedgwick) and Fellows in Surgery (Drs. 
Sass and Staudinger). 


that the bleeding may be from a strangulated 
hiatal hernia. This is revealed by the barium 
meal. An attempt is then made to evaluate 
the lower gastrointestinal tract by sigmoido- 
scopic examination and a barium enema. 
Such diseases of the lower bowel as ulcera- 
tive colitis and diverticulitis are eliminated. 
The examiner must be constantly alert to the 
presence of bleeding rectal or colonic polyps 
or true neoplastic tumors. Certain rare 
anomalies and tumors of the biliary and pan- 
creatic tract which may produce massive 
melena must be kept in mind, but, in the 
main, conditions such as pancreatic or biliary 
calculi, neoplasms of the common bile duct 
or ampulla of Vater, and hemangioma of the 
liver are usually found only at the time of 
laparotomy. 

At the conclusion of these studies the cause 
of the melena may still be undetermined. 
The patient continues to pass blood by rec- 
tum and requires constant multiple transfu- 
sions. [Exploratory laparotomy may have 
been performed one or more times by a com- 
petent surgeon, the entire gastrointestinal 
tract carefully palpated, and no source of 
bleeding found. Further management in 
such a case presents a difficult problem. An 
attempt should be made to determine the 
leve! in the gastrointestinal tract at which 
the bleeding originates. A Miller-Abbott 
tube may be inserted into the upper gastro- 
intestinal tract and slowly passed through the 
entire small bowel from the duodenum to 
the cecum; at each level samples of intestinal 
Huid should be obtained and tested for the 
presence of blood. If blood is found at a 
particular level of the small bowel, the sur- 
geon can expect to find a lesion of the small 


bowel which can be removed and thus re- 
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move the source of bleeding. On the other 
hand, if blood is not found in the entire small 
bowel, it must be assumed that the bleeding 
is from the large bowel. The problem then 
is to determine whether the bleeding is from 
the right or the left side of the colon. In a 
previous communication, Norcross and Cat- 
tell presented a case in which a transverse 
colostomy was performed so that samples 
could be taken from the fecal flora of both 
sides of the colon and the origin of the bleed- 
ing thus determined. A sigmoidoscope may 
be passed through the transverse colostomy 
both proximally and distally; evidence of 
bleeding may be found in this manner and 
the need for a right or a left colectomy de- 
termined. The case previously described 
from this clinic by Norcross and Cattell will 
be reviewed, and two additional cases in 
which this problem was confronted will be 
presented. 
REPORT OF CASES 

CasE 1.—An obese man, 68 years old, came to the 
clinic because of hemorrhage from the lower gastro- 
intestinal tract of three weeks’ duration. Four or 
five days after the onset of painless meiena the 
patient sought medical advice and was admitted to 
another hospital. A sigmoidoscopy gave normal 
results except for blood in the rectum. The only 
positive roentgenological finding was diverticulosis 
of the descending and sigmoid colon. The patient 
with 


was treated conservatively for seven days 


multiple blood transfusions. He failed to respond 
and an exploratory laparotomy was performed. At 
tract 
colon 


operation, the gastrointestinal was 
normal and contained no blood. The 


filled with old blood. Because of the diverticulosis 


upper 
was 


the surgeon thought that perhaps this hemorrhage 
was on the left side of the colon, and a divided 
sigmoid colostomy was performed to rest that por- 
tion of the bowel. After operation, the patient con- 
tinued to bleed from the proximal limb of the 
colostomy, and he was transferred to the clinic. 
At the time of the second laparotomy the terminal 
ileum, cecum, and ascending colon were resected, 
with an end-to-end ileotransverse colostomy. There 
was no evidence of further hemorrhage, and six 
months later the colostomy was closed. The patient 
has remained well. 

The surgical specimen appeared microscopically 
to be chronic enterocolitis ; definite acid-fast bacilli 
were not found. 

Casr 2.—A 57-year-old white man was admitted 
to the clinic because of repeated rectal bleeding for 
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the past two and one-half years. During this time 
he had been persistently anemic and had noted un- 
steadiness, palpitation, and easy fatigability. The pa- 
tient had been hospitalized on numerous occasions 
and all roentgenologic and proctological examina- 
tions were negative. An exploratory laparotomy was 
performed, at which time no lesions were found. 
Later a hemorrhoidectomy was performed, with- 
out any cessation of blood loss. 


Laboratory studies demonstrated severe anemia. 
There was no evidence of any blood dyscrasia. 
While in the hospital the patient continued to bleed 
and received numerous transfusions. An abdominal 
laparotomy was performed at which time no ab- 
normality from 
operations was noted. Bleeding continued, and he 


other than adhesions previous 


was given transfusions of whole blood. Approxi- 
Mikulicz 


colostomy was done on the midtransverse colon. 


mately one month after admission a 
After this procedure bleeding occurred from the 
proximal loop of the colostomy. Sigmoidoscopic 
examination was carried out from the proximal 
loop of the colostomy, and no definite lesion was 
seen; however, the ascending colon and cecum were 
filled with blood. 

A third abdominal exploration was carried out, 
and blood was found in the cecum and in the last 
few inches of the terminal ileum. The ileum and 
resected, with a side-to-side anasto- 
mosis between the ileum and distal end of the 
colostomy. A month later the colostomy and stump 
of the transverse colon were closed. No abnormality 


cecum were 


was noted in the terminal ileum and cecum. Micro- 
scopic study revealed regional ileitis. No further 
hemorrhage has occurred. 

Case 3.—A man, 66 years old, came to the clinic 
because of severe anemia and repeated episodes of 
melena of seven years’ duration. During the past 
three years he had been studied in numerous hos- 
pitals and repeated esophagoscopies, gastroscopies, 
proctoscopies, barium enemas, and gastrointestinal 
series gave negative results. No blood dyscrasia 
was found. In the year prior to the patient’s ad- 
mittance to the clinic two exploratory laparotomies 
were performed because of severe melena, but no 
abnormality was found. Studies at the clinic like- 
wise were negative except for severe anemia. A 
Miller-Abbott tube was slowly advanced throughout 
the sinall bowel to the cecum, and serial samples of 
the intestinal contents were taken but were negative 
for occult blood. It was assumed that the hemor- 
rhage was in the large bowel. 

A third exploratory operation was performed, 
but no lesion was found. The terminal ileum, cecum, 
and ascending colon were resected on an empirical 
basis, and an end-to-end ileotransverse colostomy 
was performed. Microscopic study disclosed dilata- 
tion of the blood vessels of the submucosa in the 


MASSIVE MELENA 


ileum and colon with numerous submucosal hemor- 
rhages. Convalescence was uneventful, and there 
has been no trace of melena. 


COMMENT 

At the time of celiotomy in these three 
cases the surgeon was unable to find any 
disease of the right colon and terminal ileum 
that might be the source of bleeding. In 
view of the fact that the previous tests had 
indicated that, in two cases, the bleeding was 
coming from the right colon, right colectomy 
was performed. Gross examination of these 
specimens by the pathologist failed to reveal 
any changes that might explain the bleeding. 
However, on microscopic examination in 
one case typical regional ileitis was found. In 
the second case the blood vessels of the sub- 
mucosa of the ileum and colon were dilated 
with numerous submucosal hemorrhages, 
and in the third case there was slight chronic 
enterocolitis consistent with cicatrizing en- 
terocolitis. Such blind resections of the right 
colon and ileum without gross evidence of 
disease but with the knowledge that the bleed- 
ing comes from this segment of the gastroin- 
testinal tract are somewhat analogous to sub- 
total gastrectomy for massive hematemesis 


without definite visualization at laparotomy 


of a bleeding ulcer but with the knowledge 
that the bleeding is originating from the 
stomach or duodenum. 


SUMMARY 


Occasionally, the surgeon is confronted 
with the problem of massive melena in which 
all diagnostic studies and careful celiotomy 
give negative results. In such cases an at- 
tempt should be made to determine the exact 
level in the gastrointestinal tract at which 
bleeding occurs by sampling intestinal con- 
tents from the stomach to the cecum. If 
blood is not found, it can be assumed that 
the bleeding originates in the large bowel. 
Once that is determined, a transverse colos- 
tomy may be performed to determine on 
which side of the large bowel the bleeding 
occurs. In the three cases reported, bleeding 
was from the right colon. Removal of the 
right colon and terminal ileum in these three 
cases has prevented further hemorrhage. 
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Benign Cystic Ibt-Cell i om oO 
the : =, of the P. ancreas 


Report of a Case Probably of Delta-Cell Origin 


RAM A. JOSHI, M.B., Bombay, India 
and 
J. G. PROBSTEIN, M.D., St. Louis 


In the course of a study dealing with 
pseudocysts of the pancreas reported by one 
of us (J. G. P.),1 a case was encountered 
which presented clinical characteristics sim- 
ulating an inflammatory cyst but which on 
pathological examination proved to be an 
unusual neoplastic lesion of the pancreas. 
This tumor showed cytological characteris- 
tics consistent with an islet-cell tumor, prob- 
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Fig. 1—Gross specimen, unopened. Specimen is 
an almost symmetrical cyst measuring about 4 cm. 
in diameter. Fine gray trabecular lines can be seen 
through the cyst covering. 


ably of delta-cell origin, as reported by 
Sailer and Zinninger,? but with the added 
unusual feature of cystic degeneration. This 
case is reported here because of its unusual 
pathological nature and because of certain 
which warrant dis- 


clinical considerations 


cussion. 


REPORT OF A CASE 


A 61-year-old white woman was admitted to the 
Jewish Hospital in June, 1953, because of weakness, 
loss of appetite, loss of 25 lb. over a period of 
about one month, and passage of dark urine. There 
was no history of hematemesis, icterus, diarrhea, 
or bloody or tarry stools. Her past history revealed 
that 18 years previously she had been subjected to 
right radical mastectomy for carcinoma of the 
breast, and two years later to radical mastectomy 
for a malignant tumor of the left breast. 

Physical examination showed a_ weil-developed 
emaciated woman whose conjunctivae were slightly 
yellow and whose skin was questionably icteric. 
In the 
epigastrium and right upper quadrant a large firm 


Heart and lungs were within normal limits. 


mass, extending to the umbilicus, was visible and 
palpable. It presented a sharp lower border and a 
Cyst wall 
Inner sur- 


ig. 2—Gross specimen, opened. 
measures about 3 to 4 mm. in thickness. 


face is trabeculated with a gray surface showing 
some yellow mottling. 
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BENIGN CYSTIC ISLET-CELL TUMOR 





Fig. 3.—Microscopic section of cyst wall stained 
with hematoxylin and eosin (reduced to %o of mag. 
approximately x 120). The inner lining of the cyst 
wall is composed of bands of collagenous fibrous 
tissue; no inner epithelial layer was found. Collec- 
tions of small lymphocytes are seen within the 
fibrous layer. Beneath the latter are masses of cells 
with small hyperchromatic nuclei and occasional 
thick-walled small arteries. 


smooth surface. The upper border of the mass 


coincided with the dullness of the liver, and it 


moved with respiration. The mass was not tender. 

Laboratory examinations revealed hemoglobin oi 
9.7 gm., NPN 20 mg. per 100 ce., tasting blood 
sugar 89 mg. per 100 ce., blood diatase 75 Somogyi 
units, and icterus index 20. Stool examinations fo1 
occult blood were negative. 

X-ray studies showed an elevation of the right 
diaphragm, which, however, appeared to move ade 


quately. Gastrointestinal series was negative. The 


Fig. 4.—Microscopic section of cyst wall stained 
with hematoxylin and eosin (reduced to 4» of mag. 
approximately < 480). Epithelial cells are arranged 
in cords separated by capillaries. Thin bands of col- 
lagen form a supporting structure for the epithelial 
cords. This is the typical cellular arrangement in 
many areas of the cyst and corresponds to the ar- 
rangement in islets of Langerhans. 





mass in the abdomen appeared to be continuous with 
the liver shadow. 

An exploratory laparotomy was performed about 
two weeks after hospital admission, and a cystic 
mass 4 cm. in diameter was encountered lying in 
the loop of the second and third portions of the 
duodenum and attached only to the head of the 
pancreas underneath. The diastase content of the 
aspirated cyst fluid was only 100 Somogyi units, 
and report of frozen section of the liver was cir- 
rhosis and fatty metamorphosis of severe degree 
(Fig. 5). The cyst was dissected out intact by 
blunt and sharp dissection. The external hepatic 
passages were not dilated. The pancreatic bed was 
drained by a Penrose drain through a stab wound. 

The postoperative course was extremely stormy, 
with death on the 3lst postoperative day. During 





Fig. 5.—Microscopic section of liver stained with 
hematoxylin and eosin (reduced to “49 of mag. ap- 
proximately x 480). Section shows a small island 
of liver cells with solid cytoplasm near the right 
lower margin. The remainder of the section shows 
marked replacement of cytoplasm of liver cells by 
fat vacuoles. 


this period the patient developed a pancreatic fistula 
with marked sloughing of the abdominal wall. She 
also developed marked anemia, paralytic ileus, 
peripheral edema, and marked electrolyte imbalance. 
In spite of multiple transfusions, carefully calculated 
intravenous fluids, and antibiotic therapy, the patient 
showed a markedly elevated white blood cell count, 
with serum proteins ranging between 3 and 4 gm. 
per 100 ce. and serum diastase varying between 70 
and 100 Somogyi units. She finally developed 
severe pulmonary edema and peripheral vascular 
collapse and died. An autopsy was performed. 
Pathologic Findings: Gross examination of the 
excised tumor showed a cyst measuring 4 cm. in 
diameter, containing a clear, straw-colored fluid. 
The outer wall of the cyst was whitish and smooth, 
but there were pink nodular areas also scattered 
over this outer surface (Fig 1). The inner lining 
showed a yellow trabeculated surface (Fig. 2). 
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Microscopic sections through various areas of the 
wall showed thin, hyaline, fibrous, ribbon-like tra- 
beculae supporting masses of cells (Fig. 3). The 
latter varied moderately in size and shape and 
generally appeared to have the characteristics of 
epithelium. In places this epithelium was arranged 
in cords several layers in thickness, while in other 
areas these cells formed continuous sheets. Nuclei 
appeared uniformly dark blue and were generally 
central in location (Fig. 4). Occasional normal 
islets of Langerhans’ were seen embedded in the 
capsule of the cyst. Particularly noteworthy was 
the almost complete absence of inflammatory cells ; 
necrosis was present in only rare small foci. 

Sections of the cyst wall were stained by a modi- 
fied Gomori’s stain, as applied by Nerenberg.* Such 
sections showed occasional cells in islets embedded 
in the capsule, which contained dust-like granules 
staining a typical red indicative of beta granules. 
Alpha cells could also be identified in such islets. 
However, the tumor cells of the cyst wall generally 
showed a clear cytoplasm devoid of granules. Oc- 
casional cells of the cyst wall contained coarser blue 
granules; red beta granules were never found in 
cells other than those in typical islets, as noted 
above, despite exhaustive study. 

Autopsy revealed massive necrosis of the remain- 
ing pancreas and an acute toxic hepatitis superim- 
posed on the previously noted cirrhosis and fatty 
degeneration of the liver. In addition there was bi- 
lateral hydrothorax and ascites of 3000 cc. of murky 
amber fluid. The patient also had a chronic chole- 
cystitis and focal cerebral and subarachnoid hemor- 
rhage. No evidence of malignant tumor was found. 


In reviewing the subject of islet-cell tu- 
mors of the pancreas Anderson * points out 
that reports of the size of such tumors vary 
from a diameter of 1.2 mm. up to 15 cm., 
but the majority are between 1 and 2 cm. in 
diameter. The present tumor was therefore 
not of unusual dimensions. Degenerative 
changes such as fibrosis, hyalinization, and 
calcification, which are seen in islets of 
Langerhans, may also be found in islet-cell 
adenomas. However, we have been unable 
to discover any reports of cystic degenera- 
tion of benign tumors of islet-cell origin. 

‘The cause or mechanism of this cystic de- 
generation is not apparent from gross or 
microscopic examination of this tumor. 
There was no noteworthy necrosis of tissue 
comprising the cyst wall, or was any gross 
evidence of acute pancreatitis or pancreatic 
necrosis seen at the time of surgery. The 
fluid within the cyst was slightly cloudy and 
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amber, but it was not blood-tinged or did it 
contain fragments of necrotic tissue. How- 
ever, the lack of evidence of preexisting 
necrosis at the time of removal of the cyst 
does not exclude the possibility of previous 
necrosis, since in our experience pseudo- 
cysts of the pancreas which have undoubt- 
edly formed as a sequela of previous acute 
pancreatitis may contain fluid of similar 
character, and careful examination of the 
pancreas at the time of surgical intervention 
for pseudocyst may show no gross anatomic 
evidence of previous bouts of acute pancreati- 
tis, despite clinical and laboratory evidence 
of such attacks.’ 
therefore be 


The possibility cannot 
embarrassment 
of the blood supply to this islet-cell tumor, or 


excluded that 


possibly some traumatic incident, may have 
been responsible for central necrosis with 
liquefaction, 

In general, islet-cell tumors have a mor- 
phology and arrangement resembling that of 
the islets of Langerhans, and individual cells 
are often similar to those of normal islets. 
By special stains both alpha and beta gran- 
ules have been demonstrated in the cells of 
islet tumors. The arrangement of cells in 
anastomosing cords and bands as well as in 
rosettes is present in many areas of the wall 
of this cyst (Fig. +4) but is not as striking 
as in solid adenomas, probably because of 
distortion by the fluid content. On the other 
hand, the shape of the individual cells, which 
was cuboidal for the most part, and occa- 
sionally columnar or polyhedral, is entirely 
consistent with that of an islet-cell origin. 
The absence of specific cytoplasmic gran- 
ules in this tumor, except for a few appar- 
ently normal islets incorporated in the cyst 
wall, would indicate an origin similar to 
that in a case reported by Sailer and Zin- 
ninger,* in which the tumor was composed 
almost exclusively of delta cells. 

The delta cell in islets of normal mam- 
malian first 


Bloom.® The significance or function of this 


pancreas was described — by 


type of cell remains unknown. According 


to Gomori,” the delta cells are least numer- 


ous: there are seldom more than two or 


three per islet, and in many islets they are 
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BENIGN CYSTIC ISLET-CELL TUMOR 


completely absent. With the azan stain they 
show a nucleus similar to that of the alpha 
cell and cytoplasm containing fine sky-blue 
granules which sometimes stain extremely 
faintly or not at all. These characteristics 
are consistent with those seen in the cells 
of the present tumor. While the delta cell 
is generally considered a specific cell type, 
the possibility that it is a degenerated form 
of the alpha cell has not been excluded. 
Both the present case and that reported by 
Sailer and 
functionally inactive. This is not an unusual 


Zinninger * were apparently 
dD ? 


clinical feature of islet-cell tumors, since, 
according to Anderson,’ only about 20% of 
such tumors give symptoms of hypo- 
glycemia. 

The location of this cystic tumor in the 
head of the pancreas is clinically misleading, 
since the large majority of cysts of the head 
of the pancreas are either cystadenomas or 
pseudocysts. Serum diastase determinations 
in the present case contributed no additional 
information, as they were within normal 
limits, and they may be within normal limits 
in some pseudocysts and cystadenomas.' It 
is even questionable whether moderately 
elevated serum diastase levels would have 
contributed useful information, since pres- 
sure on adjacent pancreatic tissue from any 
cyst might give moderately elevated serum 
diastase levels. Despite the fact that the 
most frequent location of islet-cell adenomas 
is in the tail of the pancreas, Anderson * 
points out that the body and head of this 
organ may be involved. The tumor reported 
hy Sailer and Zinninger was malignant and 
was located in the body and tail of the 
pancreas, with invasion into a large vein. 
The patient died of metastatic tumor.* The 
present tumor, located in the head, showed 


none of the histological characteristics of a 
malignant lesion and no tumor was found 
on subsequent postmortem examination. 
Finally, the association of cirrhosis and 
fatty metamorphosis of the liver may be of 
In an as yet unreported study, 
Handler and Blumenthal * have noted a 


importance, 


high percentage of associated liver pathology 
in persons with islet cell tumors of the 
pancreas. 
SUMMARY 

A case of cystic islet-cell adenoma of the 
head of the pancreas, probably of delta-cell 
origin, is reported. To our knowledge, this 
is the second report of an islet tumor of this 
cell type and apparently the first report of 
cystic degeneration in a_ benign islet-cell 
adenoma. The previous case of a delta-cell 
tumor, reported by Sailer and Zinninger, 
showed invasion of a large vein and the pa- 
tient died of metastatic tumor. 


REFERENCES 

1. Probstein, J. G.: 

Diagnosis and Therapy, A. M. A. Arch. Surg. 
69 425-431, 1954. 

2. Sailer, S., and Zinninger, M. M.: Massive 

Islet Cell Tumor of the Pancreas Without Hypo- 

glycemia, Surg., Gynec. & Obst. 82:301-305, 1946. 


Pseudocyst of the Pancreas : 


3. Nerenberg, S. T.: A Modification of Gemori’s 
Stain: The Demonstration of Beta Granules in the 
Islets of Langerhans, Diabetes 2:130-131, 1953. 


4. Anderson, W. A. D.: Pathology, St. Louis, 
C. V. Mosby Company, 1953, pp. 860-861. 

5. Bloom, W.: A New Type of Granular Cell 
in the Islets of Langerhans of Man, Anat. Rec. 
49 : 363-371, 1931. 


6. Gomori, G.: Observations with Differential 
Staining on Human Islets of Langerhans, Am. J. 
Path. 17: 395-405, 1941. 

———— 


* Personal communication to the authors. 


hoe” 








.* fravenous Urography 


Improved Technique Using Dimenhydrinate (Dramamine) to Prevent Undesirable 


Side-Effects; Preliminary Report 


DAVID ROBINSON, M.D. 
and 
JEROME M. VAETH, M.D., Savannah, Ga. 


Intravenous urography is becoming an in- 
creasingly safer procedure as improvement 
in the iodine-containing contrast media has 
been developed. With decreases in serious 
reactions to patients, there has been a cor- 
responding decrease in mild but unpleasant 
side-effects, such as nausea, vomiting, ver- 
tigo, flushing, urticaria, and arm pain. These 
untoward reactions, while by no means se- 
rious, cause the patient concern and discom- 
fort and often indirectly influence the quality 
of the roentgenograms. 

Kecently, investigators have reported that 
antihistaminic preparations administered be- 
fore I.V. pyelography have decreased the in- 
cidence of side-effects. Bryne and Melick? 
administering oral diphenhydramine (Bena- 
dryl) before the injection of a 70% solution 
of acetrizoate (Urokon) decreased undesir- 
able side-effects of urticaria and excessive 
lachrymation completely, but the incidence of 
nausea or vomiting did not diminish. Bohne 
and Christeson, using antihistaminic premed- 
ication, decreased the incidence of all side- 
effects to 4%, in contrast to the 17% rate 
of reactions when antihistaminics were not 
used." 

In the series of Friedman, Lobsenz, and 
Jauernig, the rapid injection of iodometha- 


mate (Neo-lopax ) diminished complaints of 
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arm pain markedly, but the incidence of 
nausea or vomiting was 11.5% in 200 cases.’ 

A study by Armbruster and Helfke cor- 
related the relationship of rate of intravenous 
injection of dye (in their study, iodometha- 
mate) with the frequency and type of reac- 
tion.” An inverse relationship was found to 
exist between the side-effect of arm pain and 
the rate of injection; nausea and vomiting 
were directly related to the rate of injection. 
The more rapid the injection rate, the lower 
the incidence of arm pain above the injection 
site but the greater the frequency of occur- 
rence of nausea and vomiting. 

According to Richardson and Rose, nau- 
sea and vomiting is caused by the central 
effect of the iodine contrast media (in their 
studies, Urokon) on the vomiting mecha- 
nism." 

Dimenhydrinate, B-dimethylaminoethy! 
benzohydryl ether 8-chlorotheophyllinate 
(Searle), has as its action the prevention of 
nausea, vomiting, and vertigo and acts cen- 
trally. 

In our experience with the various con- 
trast media, we feel that the most frequent 
reactions we see are central in type, i. e., 
nausea, vomiting, and flushing. In this pre- 
liminary study we are presenting a series of 
51 unselected cases in which dimenhydrinate 
was administered intravenously prior to the 
injection of the contrast medium. Our con 
trol group consisted of 51 unselected cases 
receiving similar contrast media but no pre 
medication. 

TECH NIQUE 

\ll patients received the usual preparation for 
intravenous urography, i. e., catharsis and dehydra 
tion. Each patient was questioned regarding previ- 


ous intravenous pyelography, and, if it had been 
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INTRAVENOUS UROGRAPHY 


given, the side-effects were noted. Blood pressure, 
pulse rate, and respiratory rate were recorded. 

In the control group of 51 patients, 30 cc. of 
iodomethamate was injected rapidly, as recom- 
mended by Friedman and co-workers.4 The pa- 
tients’ biood pressure, pulse, and respiration were 
again recorded at the completion of the injection. 
The patient was both observed and questioned for 
untoward effects. 

In the dimenhydrinate group, each of 51 patients 
was injected with 10 cc. of a 1:10 isotonic solution 
of dimenhydrinate over a two-minute period. Within 
the following five minutes, 30 cc. of iodomethamate 
was administered within 30 to 60 seconds, as recom- 
mended by Friedman, Lobsenz, and Jauernig.* No 
sensitivity tests were performed. We are in agree- 
ment with other workers who feel that the value of 
sensitivity testing is largely limited to its possible 
medicolegal significance. 

\fter the injection of dye, the patient was again 
carefully questioned and observed for possible visi- 
ble side-effects and blood pressure and pulse and 
respiratory rates were recorded. 


RESULTS 
In our control series the reactions elicited 
corresponded closely to those reported by 
3ohne and 
Approximately 20% suffered 
nausea, vomiting, and flushing. Only two pa- 


Armbruster and others® and 
Christeson.* 


tients had arm pain noted in the axilla above 
the injection site, this lasting but two to four 
minutes. 

In the 51 patients premedicated with di- 
menhydrinate there were no incidents of 
nausea, vomiting, or flushing. There were 
three incidents of transitory axilia pain. Two 
of this group were patients from our control 
group compiled earlier and had_ previously 
suffered marked nausea, with vomiting. 
There were no significant differences in blood 
pressure, pulse, and respiratory rates re- 
corded in the control and the premedicated 
groups. 

Coincident with the complete absence of 
nausea, vomiting, flushing, vertigo, or urti- 


caria in the dimenhydrinate group was noted 


an appreciable improvement in the quality of 
the roentgenogram—notably for the decrease 
in bowel gas, although both groups had sim- 
ilar catharsis and dehydration preparation 
before intravenous pyelography. We feel 
that this improvement was due to decreased 
air swallowing in the premedicated group, 
air swallowing occurring commonly in pa- 
tients sutfering marked nausea and vomiting. 


CONCLUSIONS AND SUMMARY 

While acknowledging the relatively few 
uses submitted in this preliminary study, we 
feel that the decreases in side-effects of 
nausea, vomiting, flushing, and arm pain and 
improvement in quality of roentgenogram 
warrant further investigative study on a 
larger scale with more control cases and 
placebo control cases and the use of several 
of the more popular contrast media. One of 
us (J. M. V.) is at present conducting just 
such a survey comparing the effects of di- 
menhydrinate and placebo injections with the 
use of acetrizoate and iodomethamate con- 
trast media. 
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MAJOR JACOB F. SCHIRMER (MC), U. S. Army 
and 
COLONEL WARNER F. BOWERS (MC), U. S. Army 


Experimental and = clinical observations 
over a period of many years have brought 
about general agreement on the basic princi- 
ples involved in surgical operations per- 
formed for the cure of duodenal ulcer. Much 
has been written concerning the importance 
of adequate initial surgical treatment of the 
disease. Still, patients are seen again and 
again, in the large centers, who were oper- 
ated upon initially in an inadequate manner. 
At Brooke Army Hospital, 117 patients have 
been operated upon for duodenal ulcer dis- 
ease in the last two years, 14 of these pa- 
tients having been operated upon previously 
for this disease, and most of the initial op- 
erations having been performed at other in- 
stitutions. In most of these instances the 
recurrence or the continuation of the disease 
was due to the choice of a poor surgical pro- 
cedure at the initial operation or the im- 
proper application of a satisfactory opera- 
tion. A few of the patients required addi- 
tional surgery despite apparently adequate 
initial operations. We feel, however, that 
this incidence of recurrent ulcer disease war- 
rants an attempt at improvement. One need 
but consider the complications which result 
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from inadequate initial duodenal ulcer  sur- 
gery and the difficulties inherent in the sub- 
sequent management of these patients to 
realize the dire necessity to treat these pa- 
tients adequately when first they are con- 
sidered to be surgical candidates. 

In this paper we shall attempt to restate 
the requirements and to discuss the rationale 
for a satisfactory operation for duodenal 
ulcer, to show a manner in which these re- 
quirements may be fulfilled, to illustrate, by 
means of case reports, some of the complica- 
tions of inadequate initial surgery for this 
disease, and to describe the manner in which 
these patients were treated. 


AN ADEQUATE OPERATION FOR DUODENAL 
ULCER 

Since gastroenterostomy first was intro- 

Wolfler, in 1881, and quickly 


adapted as a treatment for peptic ulcer,’ im- 


duced by 


provements in surgical therapy have con- 
sisted of more and more radical attack as a 
result of increasing knowledge concerning 
the disease. At the present time, most au- 
thorities agree that subtotal gastric resection 
is the treatment of choice in surgical man- 
agement.* Agreement as to the manner in 
which the gastrectomy should be performed 
is not as evident, however, although most 
writers concur in certain basic principles. 

Lannin® states that there are two major 
requirements of an operation for cure of 
duodenal 


ulcer: (1) effective reduction 1 


gastric acid, which necessitates removal of 
a large portion of the gastric mucosa includ- 
ing the antrum, and (2) establishment of 
the shortest possible afferent loop. Cross ° 
has shown that there is a direct correlation 


eee 


* References 2, 3, and 4. 
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between the length of the afferent loop and 
the pH of the content; the shorter the loop 
the greater the alkalinity. This is thought 
to have a direct bearing on the tendency 
toward stomal ulceration. Lannin feels that 
the manner of duodenal stump closure is not 
important provided all the antral mucosa is 
removed. 

Most writers agree that whether or not 
the ulcer is removed is of minor importance. 
11 Palumbo,!? and others feel, how- 
ever, that all ulcers should be removed. 


Glenn, 


There is still greater disagreement concern- 
ing the use of the antecolic versus the retro- 
colic anastomosis, the wide versus the nar- 
row stoma, and the antiperistaltic versus the 
isoperistaltic anastomosis. 

We feel that in order to assure an ade- 
quate gastrectomy, one must remove at least 
75% of the stomach; or, with the finding of 
a greatly dilated stomach, a_ still larger 
amount, since, as shown by Finsterer and 
Cunha, the cardia does not dilate as readily 
as the remainder of the stomach. The antral 
and pyloric mucosa must always be removed 
and only rarely should a mucosal resection 
be necessary. As was pointed out by Lew- 
isohn,'* Finsterer recommended this proce- 


dure only “if the ulcer is of such size that it 
reaches from the pylorus to the papilla.” 
Ideally, the ulcer should be removed. If, 
however, it is thought to be inadvisable, 
owing to marked fibrous adhesions, acute 
inflammation, or position, this dissection is 
not attempted. We find it possible to remove 
the ulcer in about 90% of the cases. We per- 
form “no loop” or short loop retrocolic gas- 
trojejunostomies routinely in order to make 
the afferent loop as short as possible. In 
the presence of a congenitally short trans- 
verse mesocolon, marked inflammation in this 
area, or other contraindication, an anterior 
gastrojejunostomy is used. We do feel, how- 
ever, that this results in a_ considerably 
longer afferent loop, despite statements to 
the contrary by advocates of the anterior 
anastomosis. .\ stoma approximately 2.5 em. 


in diameter in an antiperistaltic anastomosis 


ne 


+ References 7, 8, 9, and 10. 


is used. The small stonia apparently reduces 
the incidence of the dumping syndrome.t 
The antiperistaltic anastomosis is used sim- 
ply because a shorter, straighter afferent loop 
is obtained in this manner. Actually, since 
the gastroenterostomy is an end-to-side anas- 
tomosis, the term “‘iso-” and “anti-peristal- 
tic’ are probably not descriptive terms and 
really have no meaning. 

The type of subtotal gastrectomy described 
is a logical and rational procedure which has 
proved its value. Despite the tomes of litera- 
ture which have been written decrying in- 
adequate, less radical procedures,’® patients 
will continue to appear for treatment after 
having been treated in an inadequate man- 
ner. These patients present peculiarly differ- 
ent problems in management. The following 
case histories will serve to illustrate some of 
these problems and the manner in which they 
were handled at Brooke Army Hospital. 


CASE REPORTS AND COMMENTS 

The following 14 cases are grouped ac- 
cording to the operative procedure which we 
found necessary in order properly to correct 
the condition found at operation. .\ll of 
these patients were seen at Brooke .\rmy 
Hospital since September 1952, and most 
had been operated upon elsewhere for duo- 
denal ulcer. 

In the first group of five patients we were 
able to accomplish an 80% gastrectomy, re- 
establishing gastrointestinal continuity by 
means of a short or “no loop,” posterior gas- 
trojejunostomy with a small or Hofmeister 
type stoma (Tables 1 and 2). 

Case 1—This 45-year-old white woman was 
admitted to Brooke Army Hospital Sept. 4, 1952, 
with an ll-year-old history of recurrent bouts of 
gastrointestinal hemorrhage and x-ray evidence of 
duodenal ulcer for the preceding two years. On 
June 23, 1952, the patient was operated upon at 
another hospital, where a duodenal ulcer was found, 
but since the operator felt that it was inactive, no 
corrective procedure was performed. Postopera- 
tively the patient continued to bleed and was ad- 
mitted to this hospital with a hemoglobin of 8 gm. 
On Oct. 29, 1952, operation again revealed a duo- 


denal ulcer, which was treated by an 80% gastrec- 


Sl 


+ References 14 and 15. 











Previous Operation 
and Result 
Exploration only: 
no improvement 
Pyloroplasty; partial 
relief 
Pyloroplasty; no im- 
provement 


Vagotomy with ex- 
cision of ulcer; no 
relief 

Retrocolie gastro- 
jejunostomy;: re- 
lief 84% yr. 


Vagotomy and ante- 
colie gastroenter- 
ostomy; relief 1 yr. 


Pyloroplasty fol- 
lowed by gastro- 
enterostomy; no 
relief 

Inadequate gastree- 
tomy with antecolic 
rastrojejunostomy 
and jejunojejun- 
ostomy of afferent 
and efferent limbs: 
no reliet 

Gastroenterostomy: 
no relief 


Vagotomy followed 
by gastroenter- 
ostomy (retro- 
colie); no relief 

80% gastrectomy 
with antecolie nar- 
row stoma; reliet 
of hemorrhage; 
continuance of dis- 
tress 

Inadequate gastree- 
tomy with antecolic 
isoperistaltie anas- 
tomosis; severe 
dumping; repeated 
hemorrhage 

50% gastrectomy 
with antecolie 
anastomosis; relief 
of symptoms 

75% gastrectomy with 
short loop, retro- 
colic, small stoma 
gastrojejunostomy: 
obstructive symp- 
toms 


-urtial gastrectomy with 


excision of 


Second Operation 
and Result 
Partial gastrectomy; 
asymptomatie * 
Relief of symptoms; 
dumping syndrome * 
Asymptomatie * 


Asymptomatie * 


80% gastrectomy with 
gastrojejunostomy 
at si t isi 
oft j 
anastomosis; slight 
dumping 

With end-to-end jejuno- 
jejunostomy distal to 

istroenterostomy; 
asymptomatie * 

With end-to-end jejuno- 
jejunostomy distal to 
gastrojejunostomy; 
asymptomatic * 

With end-to-end jejuno- 
jejunostomy distal to 
gastrojejunostomy 

and splenectomy; 

asymptomatie * 














80% gastrectomy with 


Roux-en-Y gastrojejun- 
sional epi- 


ostomy; occ: 
gastrie distress and 
weight gain 

80% gastrectomy with 
Roux-en-Y gastro- 
jejunostomy;: 
asymptomatie 

Vagotomy; asymp 
tomatic 





Stomal ulcer oversewn; 
followed later by 
vagotomy; moderate 
dumping 


Resection of anterior 
gastrie wall asymp- 
tomatie 





Reattachment of trans- 
verse mesoecolon to 
gastrie remnant; re- 
lief of obstruction 





jejunostomy with a narrow stoma. 


TABLE 


2.—Operations Which Required Subsequent Revision 


or more of the 


A, M. 


Indieation for First 


Operation 


Hemorrhage 


Abdominal pain 


Intractability: 


massive hemor- 


rhage 
Intractability 


Intractability 


Intractability: 


massive hemor- 


rhage 


Intractability 


Hemorrhage 


Intractability; 


hemorrhage 


Intractability 


Intractability: 
hemorrhage 


Intractability; 
hemorrhage 


Intractability; 


obstruction 


Intractability: 
hemorrhage 


A. AR 


CHIVES OF 


TABLE 1.—Summary of Fourteen Cases of Duodenal Ulcer Requiring a Second Operation 
an Inadequate Initial Procedure 


SURGERY 


after 





Indi 


for Seeond 





Time from 
First to 
Second 


eation 





Operation Operation 
Hemorrhage $ mo. 
Intractability: L ¥¥. 
hemorrhage 
Intraetability: 8 yr. 
massive hemor- 

rhage 
Intractability 16 yr 
Intractability: 9 yr. 
stomal ulcer 
Intractability; 2 yr. 
massive hemor- 

rhage; stomal 

ulcer 
Obstruetion 3 mo. 
Intractability: 4 yr. 
hemorrhage; 

stomal uleer 
Massive hemor- 30 yr. 
rhage 
Intractability; 6 yr 
obstruction 
Intractability 2 yr. 
Massive hemor- 3 wk. 
rhage; stomal 

uleer 
Massive hemor- 9 25 yr. 
rhage 
Obstruetion 4 mo. 


stomach and retroeolic, antiperistaltie “no loop” 


Date of 
Second 
Operation 


10/29/52 


11/24/52 


12/23/52 


20/53 


-1 


10 30/5: 





gastro- 


Principle Indication 
for Reoperation 


Hemor- 








No. of 
Operative Procedure Cases rhage Obstruction 
IIE GG tiaras. cc daaecn abn atn duakn Gs tnbe bebnahwerinwe wanaene 3 2 1 
APR INS BRN a 5p in vivian vino oiicieis.g 4:0 bos é isleeine vad Emm belnnbieene 3 1 1 
WEBCO WET TN GD ininvivisinsccasasansicvncscdecsccsccasacecvecs es as 
FASTIOCRICTOSTOMMY ANG VAROCOMG ee cccicicccicvccsccdcvccvcesccesescccess 2 es 1 
Gastric resection (less than 75% resection).............eeeeeeeeeees ane 3 3 oe 
Gastric resection (75% or more resectiOn)...........ccceeecssecccecces 2 a 1 
EEPIOFALOLY TAPATOLOMY ODIP os. osiicccccccsceccivcseccessoesen oueeeweace 1 1 Re 


* One ease also is included under pyloroplasty. 


Intract- 
ability 


Ss 
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OPERATION FOR DUODENAL ULCER 
tomy with a retrocolic, short loop, narrow-stoma 
gastrojejunostomy. The postoperative course was 
uneventful, and the patient was discharged from 
the hospital on the 18th postoperative day. The 
paitient has regained and maintained her preopera- 
tive weight and at the present time has no symp- 
toms referable to the gastrointestinal tract. 


Gastrointestinal hemorrhage, in the ab- 
sence of evidence to the contrary, should be 
considered to be from duodenal ulcer, and it 
is not too radical to advocate gastric resec- 
tion even in instances in which exploration 
fails to prove that hemorrhage is from that 
source. Current literature '’ indicates in- 
creasing support for this view. 

Cast 2.—This 39-year-old white woman first 
noted ulcer symptoms in 1943, and x-ray study at 
that time revealed evidence of an active duodenal 
ulcer. In 1951 the ulcer was excised and pyloro- 
plasty performed at another institution. Postopera- 
tively the patient’s symptoms were not alleviated. 
Later the same year she had her first episode of 
hemorrhage, which abated spontaneously but  re- 
curred several times before admission to this hos- 
pital. On Novy. 24, 1952, an 80% gastric resection 
was performed, and gastrointestinal continuity was 
reestablished by means of a retrocolic, short loop, 
small-stoma gastroenterostomy. The postoperative 
dis- 
The 


patient has had no recurrence of her preoperative 


course was uneventful, and the patient was 


charged from the hospital on Dec. 3, 1952. 


symptoms. 


It has been at least 20 vears since anyone 
seriously considered excision of the ulcer 
and pyloroplasty as adequate therapy for 
duodenal ulcer. While we continue to state 


and teach that we do not know the cause 


of ulcer, yet all medical and surgical treat- 
ment is aimed at neutralizing acid or pre- 
venting its formation. LP yloroplasty does 
neither of these things and ulcer excision 
in no way corrects the basic mechanism. 
Case 3.—This 63-year-old white man was ad- 
mitted to Brooke Army Hospital Jan. 21, 1953, 
with a history of duodenal ulcer for more than 20 
years. In 1935 the patient first had a massive gas- 
trointestinal hemorrhage, and the same year a 
pyloroplasty was performed. The patient noted no 
relief of symptoms postoperatively and had recur- 
rences of the hemorrhage, for which he was re- 
peatedly hospitalized. On Feb. 16, 1953, an 80% 
gastrectomy was performed, with restoration of 
gastrointestinal continuity by means of a short loop, 
narrow-stoma The 


retrocolic, gastroenterostomy. 


postoperative course was uneventful. 


In this case pyloroplasty was done in 1935. 
At that time pyloroplasty was only beginning 
to be questioned as a definitive procedure, 
and this patient who never had relief from 
the operation bears out the current view of 
its inadequacy. 

Case 4.—In January, 1951, this 59-year-old white 
man was operated upon elsewhere by vagotomy and 
excision of a duodenal ulcer because of epigastric 
pain intractable to medical management. Because 
of progression of his symptoms a 75% gastric re- 
section with gastrointestinal continuity reestablished 
by means of a retrocolic, short loop, narrow-stoma 
gastrojejunostomy was performed on Aug. 31, 1953. 
The patient had an uneventful postoperative course 
and was discharged from the hospital on Sept. 12, 
1953. There has been no recurrence of symptoms. 

There seems to be no point to entering the 
controversy between vagotomists versus re- 
sectionists. We have always decried the ten- 
dency to do a “routine” operation for any 
disease process and have felt that each pa- 
tient merits the treatment proper for his con- 
dition. Certainly it is simpler to learn an 
operation for each disease, but results in pa- 
tients do not bear out the efficacy of this type 
of surgical practice. Here, then, is one in- 
stance in which vagotomy was unsuccessful 
and in which subsequent gastric resection 
was beneficial. We do not debate the ques- 
tion of incompleteness of the original vagot- 
omy. 


This Latin American 


woman underwent cholecystectomy for cholelithiasis 


Case 5. 59-year-old 
and retrocolic gastroenterostomy for duodenal ulcer 
at the same operation in 1945. She had a recurrence 
of epigastric distress three months prior to admis- 
1954. 
Admission x-ray studies revealed a large stomal 
ulcer. On Feb. 1 


sion to Brooke Army Hospital on Jan. 25, 
5, 1954, abdominal exploration re- 
vealed narrowing and fibrosis of the first portion of 
the duodenum and a stomal ulcer in the short loop, 
retrocolic gastrojejunostomy. An 80% gastrectomy 
was performed after incision of the jejunal wall 
adjacent to the anastomotic site to effect division 
of these structures. In this manner the mesenteric 
side of the jejunum was left intact. This portion of 
jejunum was then anastomosed to the gastric rem- 
nant in a retrocolic position. Postoperatively the 
patient experienced mild dumping symptoms. 


the 1945 
operating because of gallstones and, inci- 


In this case surgeon in was 


dentally the duodenal ulcer was discovered. 
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The surgeon felt that gastric resection was 
a procedure of too great magnitude to add 
to the cholecystectomy, and therefore he 
compromised by doing a posterior gastro- 
enterostomy. This probably was good judg- 
ment, but it would have been preferable to 
consider this as the first portion of a two- 
stage gastrectomy, completing the procedure 
when the patient’s condition warranted it. 
Possibly, the patient refused such advice. 
At our operation the surgeon wished to avoid 
the Roux-en-Y procedure and therefore used 
the previous gastroenterostomy site as the 
location for the new stoma. This simplified 


TABLE 3.—Results 


Preoperative 


Case Total 
No. Test Bile Mucus Acid Free 
1 Caffeine 
Histamine 
5 Caffeine 0 1+ 28 25 
7 Histamine 34 0 29 26 
Caffeine 3+. 0 15 6 
Insulin 3+ 0 61 29 
8 Histamine 24+ 0 34 »9 
Insulin 2+ 0 32 23 
9 Caffeine 
10 Caffeine 1+ 0 29 25 
Average of above _ ‘ie 33 23 


and shortened the operation for a patient 
who was not a good risk. 

In the next three cases gastroenterostomy 
had been done elsewhere, and at our opera- 
tion it was necessary to resect the stoma, to 
anastomose the jejunum, and to do a gastric 
resection, establishing a new gastrojejunos- 
tomy. 


Case 6.—This 30-year-old white man was ad- 
mitted to Brooke Army Hospital on Dec. 20, 1952. 
Two years prior to admission the patient underwent 
vagotomy and gastroenterostomy at another insti- 
tution for “gastric” ulcer manifested by postprandial 
distress and gastrointestinal 
hemorrhage. The patient was relieved of his symp- 


recurrent massive 
toms for almost a year postoperatively, the recur- 
rence of symptoms being associated with wounds of 
the extremities incurred in combat. Medical man- 
agement was apparently sufficient to alleviate his 
symptoms at that time, and he remained well until 
the day before admission, at which time he suffered 
a massive gastrointestinal hemorrhage which did 
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not respond to medical management. On Dec. 23, 
1952, a moderate-sized artery was found to be 
bleeding at the site of anastomosis. The proximal 
and distal loops of the gastrojejunostomy were 
divided and anastomosed end-to-end. An 80% 
gastrectomy then was performed, with a retrocolic 
narrow-stoma gastrojejunostomy proximal to the 
point of the end-to-end jejunojejunostomy. The 
postoperative course was uneventful. 

This case again represents a failure of 
vagotomy over a period of time, stomal ulcer 
and hemorrhage being the result. Here, since 
anterior gastrojejunostomy for drainage had 
been established at the time of vagotomy, 
the old stoma could not be used because of 


of Gastric Analysis 


Postoperative 


Total Com- 


Com- 
bined Bile Mucus Acid Free bined 
0 2+- 8 0 8 
2+ 2+- 19 11 8 
Q 
o 
3 3+ 0 9 0 9 
9 2+ 0 8 0 8 
5 
9 
0 0 33 31 2 
4 94 0 12 9 3 
10 15 8 7 


our desire for a short loop. Consequently 
the limbs of the gastroenterostomy were ex- 
cised; the jejunal continuity was reestab- 
lished by end-to-end anastomosis, and the 
new stoma was constructed proximally. This 
obviated the Roux-en-Y procedure, which 
we prefer to avoid whenever possible. Paren- 
thetically it may be noted that here again the 
vagotomy was done by the abdominal route. 
This is a moot point, but we feel that vagot- 
omy by the thoracic route is much simpler 
technically, allows a more complete extirpa- 
tion, and is easier on the patient. Its only 
disadvantage is that it does not permit visual- 
ization of the site of disease. 

Case 7.—This 45-year-old white man was ad- 
mitted to Brooke Army Hospital July 1, 1953, with 
a history of ulcer symptoms of 12 years’ duration. 
On March 6, 1953, a duodenal diverticulectomy was 
performed at another installation, and on April 4, 
1953, a gastrojejunostomy was performed. At the 
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OPERATION FOR DUODENAL ULCER 


time of admission to this hospital gastric retention 
amounted to approximately 2000 ml. daily. On July 
20, 1953, at surgical exploration, the stomach was 
noted to be extremely large and thick-walled, and 
the gastroenterostomy was found to be a long loop, 
antecolic wide-stoma anastomosis. The limbs of the 
gastrojejunostomy were divided and an end-to-end 
anastomosis performed. An 80% gastrectomy was 
then performed and gastrointestinal continuity re- 
established by means of a short loop, retrocolic, 
narrow-stoma gastrojejunostomy approximately 8 
in. proximal to the site of the end-to-end jejuno- 
jejunostomy. On Aug. 16, 1953, the patient was 
discharged to his own care and has had no gastro- 
intestinal difficulties. 


As can well be imagined, this patient was 
loath to have this third operation for ulcer 
within a five-month period, but his almost 
complete gastric obstruction forced the issue. 
This case exemplifies the oft-repeated state- 
ment that a duodenal diverticulum usually 
is a “red herring.” Here the surgeon failed 
to realize that duodenal ulcer was the cause 
of the patient’s symptoms and succeeded only 
in producing duodenal obstruction by resec- 
tion of the diverticulum. The subsequent 
gastroenterostomy for drainage was poorly 
conceived in that a long loop, anterior anas- 
tomosis was made which did not function. 
Here again we were able to do an adequate 
gastric resection in the manner advocated, 
avoiding the Roux-en-Y procedure as previ- 
ously mentioned. 


Case 8.—In 1948, this 58-year-old white man first 
had massive gastrointestinal hemorrhage. Recur- 
rences of hemorrhage occurred, and in January, 
1950, a subtotal gastrectomy was performed for a 
benign prepyloric ulcer. After this procedure the 
patient was repeatedly hospitalized for recurrences 
of massive hemorrhage and epigastric pain. On Oct. 
30, 1953, abdominal exploration revealed that only 
a small amount of stomach had been removed and 
that, in addition to the antecolic, long loop gastro- 
jejunostomy, there was almost immediately below it 
a side-to-side jejunojejunostomy. The jejunal limbs 
were amputated and an end-to-end anastomosis per- 
formed. A high gastric resection with splenectomy 
was executed, and gastrointestinal continuity re- 
established by means of a short loop, retrocolic, 
narrow-stoma gastrojejunostomy proximal to the 
end-to-end jejunojejunostomy. Postoperatively the 
patient developed a subdiaphragmatic abcess which 
necessitated drainage on Dec. 11, 1953. At the time 
of discharge from the hospital on March 19, 1954, 


the patient had no difficult referable to the gastro- 
intestinal tract and was gaining weight. 

This case brings up several important 
points referable to the original operation as 
well as to our procedure. First, a “small” 
gastric resection was done. There is almost 
universal agreement that if a gastric resec- 
tion is to be done at all, at least 75 to 80% 
of the stomach must be removed in order to 
control the acid factor adequately. Next, a 
long loop, antecolic anastomosis was made, 
inviting development of a stomal ulcer from 
the remaining acid-secreting potential plus 
the decreased neutralizing ability of the long 
jejunal loop. Finally, to make a stomal ulcer 
almost inevitable, a side-to-side jejuno- 
jejunostomy was done to shunt alkaline 
juices away from the stoma completely. 
Nothing favorable to stomal ulcer remained 
undone here. The case of this patient repre- 
sents the only major complication in our 
series and indeed one of our few major com- 
plications, even if all the elective original gas- 
tric resections are included. In the process of 
ablating the jejunojejunostomy and estab- 
lishing a short loop posterior gastrojejunos- 
tomy after gastric resection, the spleen had 
to be removed and the pancreas had to be 
dissected off of the posterior gastric wall. 
Pancreatic leakage was anticipated and a 
drain was left in the area. However, drain- 
age was provided for inadequately, and there 
was accumulation of material in the region 
from which the spleen had been removed. 
A typical left subdiaphragmatic abscess had 
to be surgically drained and this, together 
with the stubborn pancreatic fistula, ac- 
counted for the lengthy hospital stay. On 
discharge, these conditions had been success- 
fully controlled. 

The next two cases indicate that it is not 
always possible to avoid the Roux-en-Y pro- 
cedure, which we accept as a compromise, 
favoring development of stomal ulcer. 

Case 9.—In 1923, this 61-year-old white man had 
undergone gastroenterostomy for bleeding peptic 
ulcer. Bleeding and a recurrence of other symptoms 
followed surgery. The patient had been hospitalized 
repeatedly for this condition and was hospitalized 
from May to June, 1953, for myocardial infarction. 
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At the time of admission the patient was not re- 
ceiving cardiac medications. Subtotal gastrectomy 
was planned for Nov. 27, 1953, but during the induc- 
tion of anesthesia the patient sustained a cardiac 
arrest which was treated by massage. Within five 
minutes of arrest normal rhythm had been estab- 
lished. The chest was closed and the patient re- 
turned to the ward. Inasmuch as the operation was 
considered an elective procedure, it was decided that 
the patient would not be operated upon. On Dec. 9, 
1953, twelve days after the cardiac arrest, however, 
the patient sustained a massive gastrointestinal 
hemorrhage of sufficient degree that emergency sur- 
gery was considered imperative. He was operated 
upon that day, no grave anesthetic difficulties being 

The stomach and duodenuni were tre- 
dilated, 


afferent 


encountered. 


mendously thick-walled, and edematous. 
The the 


isoperistaltic gastroenterostomy was found to be 


loop of retrocolic, long loop, 


dilated to approximately 9 in. in diameter and con- 


tained approximately 3000 cc. of bloody gastric 


content. A high gastric resection was performed. 


Gastrointestinal continuity was reestablished by 


means of a Roux-en-Y procedure by end-to-end 
anastomosis of the stomach to the efferent jejunum, 
and, after resection of part of the dilated, redundant 
afferent loop and closure of part of the lumen, end- 
the 


jejunum to the efferent jejunum immediately below 


to-side anastomosis of a portion of afferent 


the gastrojejunostomy was done. The patient was 
discharged from the hospital on Jan. 6, 1954. Three 
months later the patient stated that he had ocea- 
sional epigastric discomfort but that he weighed 10 
pounds more than his preoperative weight. 


Our preoperative x-ray study showing a 
huge density in the left upper quadrant was 
the cause of much speculation as to etiology, 
but our preoperative diagnosis was obstruc- 
tion at the stoma of an isoperistaltic gastro- 
enterostomy with dilatation of the afferent 
loop, which in this instance lay in the left 
upper quadrant. This pouch of jejunum 
contained 3000 cc. of material, and the tre- 
mendous dilatation extended proximally 
through the area of the ligament of Treitz 
with concomitant massive dilatation of the 
duodenum. Since there was no normal bowel 
proximally, normal jejunum distally was 
anastomosed end-to-end with the stomach. 
Then most of the circumference of the dilated 
pouch was excised, and this relatively nor- 
end-to-end 
in the Roux-en-Y fashion with the efferent 


mal diameter was anastomosed 


loop. This was accepted as a compromise 
in an extremely poor risk patient. The fact 
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Fig. 1 (Case 9).—. 
ing obstruction at the gastroenterostomy stoma with 
dilatation of the stomach, duodenum, and afferent 
limb of jeyunum. The afferent limb held 3000 ce. 
of fluid at the time of reoperation. B, postopera- 
tively there has been marked diminution of the 
lumen of the afferent loop. 


!, Preoperative x-ray, show- 





OPERATION FOR DUODENAL ULCER 
that this patient with a precarious cardiac 
status and previous cardiac arrest withstood 
this rather formidable procedure is in itself 
a matter of some interest (Figs. 1 and 2). 
Case 10.—This 26-year-old white man had a 
history of duodenal ulcer since age 16. In 1947 a 





Fig. 2—A, illustration of the status at the time 
of surgery in Case 9. A long loop, isoperistaltic 
gastrojejunostomy had been performed previously 
with a resultant torsion-obstruction at the stoma. 
This resulted in tremendous dilatation of the 
stomach, duodenum, and afferent jejunal loop. 

B, Owing to this marked dilatation, it was felt 
unwise to perform a gastrojejunostomy proximal 
to the old anastomosis. Therefore, after a gastrec- 
tomy had been performed, the stomach was anas- 
tomosed end-to-end to the efferent limb of jejunum. 
The redundant afferent loop was then amputated 
close to the ligament of Treitz and the lumen re- 
duced in size by a wedge excision of a portion of 
its circumference, allowing end-to-side anastomosis 
to the efferent loop immediately below the gastro- 
jejunostomy. Case 10 was similar to this one. 


vagotomy was performed with no postoperative 
improvement, and the following year a gastro- 
enterostomy was performed. Because of continuance 
ot symptoms and increasing gastric obstruction, the 
patient was admitted to Brooke Army Hospital on 
Jan. 2, 1954. A nonfunctioning, retrocolic, isoperas- 


talic gastrojejunostomy was found at operation en 
Jan. 22, 1954. After amputation of the jejunal limbs, 
an 85% gastrectomy was performed. An end-to-end 
gastrojejunostomy was performed, with the use of 
the efferent jejunal limb. The proximal jejunal 
limb which had been amputated at the ligament of 
Treitz was anastomosed in an end-to-side manner 
into the efferent jejunum just distal to the gastro- 
enterostomy. The patient’s postoperative course was 
uneventful, and three months later he ha* regained 
his preoperative weight and was working eight 
hours daily as a postman. His only gastrointestinal 
symptoms were referable to decreased gastric ca- 
pacity. 

This case again represents a failure of 
vagotomy complicated by a poorly con- 
structed, nonfunctioning gastroenterostomy 
established at a later date in an attempt to 
promote drainage. It is now fairly widely 
conceded that if vagotomy is to be done, a 
drainage procedure also is indicated, but this 
must be adequately established to accomplish 
its purpose. Isoperistaltic gastroenterostomy 
adds the risk of torsion-obstruction at the 
stoma, and this is the second example of 
such a mechanism in our 14 cases. Here, 
again, the anatomical situation seemed to 
make the Roux-en-Y procedure mandatory. 

In the next two cases, we elected to at- 
tempt to correct previous inadequate surgi- 
cal treatment by adding vagotomy. 

Case 11.—This 31-year-old Negro was admitted 
to the hospital Aug. 27, 1952, with a history of duo- 
denal ulcer of four years’ duration. Two years prior 
to admission he underwent an antecolic, narrow- 
stoma, 80% gastrectomy. Continuing subjective 
symptoms without bleeding caused the patient to 
return for further treatment. Examination revealed 
gastric hypersecretion and hyperacidity ; there was 
no evidence of stomal ulcer. Transthoracic vagot- 
omy was performed on Sept. 10, 1952. The patient 
did well postoperatively and had no symptoms 
referable to the gastrointestinal tract. 


It was our opinion that this patient with 


hypersecretion and hyperacidity was a good 


candidate for stomal ulcer and that all 
his symptoms were on the basis of an incom- 
pletely controlled acid factor. Probably this 
represents the best indication for vagotomy 
in a patient who already has had gastric re- 
section. In this instance vagotomy was a 
suitable adjunct. 
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Case 12.—This 30-year-old Latin American man 
was admitted to Brooke Army Hospital on March 
17, 1953, in shock due to gastrointestinal blood loss. 
Duodenal ulcer was known to be present since 1949, 
On Feb. 25, 1953, a 
another institution. 


subtotal was 


The patient’s symp- 


gastrectomy 
done at 
toms were partially relieved. Under medical man- 
agement the hemorrhage abated, only to recur on 
March 24, 1953. On March 27, abdominal explora- 
tion revealed an antecolic isoperistaltic anastomosis 
with a very large residual gastric pouch. The duo- 
denal stump was involved in an absorbing mass of 
blood and necrotic tissue. Fat necrosis was noted. 
Duodenotomy revealed no bleeding or ulceration. 
Gastrotomy revealed an actively bleeding ulcer in 
the gastrojejunostomy site. Owing to the patient’s 
poor condition, the ulcer was oversewn and_ the 
operation terminated. On May 8, 1953, transthoracic 
vagotomy was performed. After this operation the 
patient did well, and x-ray studies demonstrated an 
adequate stoma with no evidence of a persistent 
stomal ulcer. On May 25, the patient was dis- 
charged from the hospital. Three months after dis- 
charge the patient had some evidence of the dumping 
could be remedied by dietary 


syndrome, which 


measures. 

This case represents an inadequate re- 
moval of stomach tissue plus a type of anas- 
tomosis which compounds the difficulty. The 
patient was a poor operative risk, because 
each time the anesthesia was deepened suff- 
ciently so that the operator could work there 
was a profound blood pressure drop not due 
to decreased circulating blood volume. It 
was not felt that re-resection was warranted, 
and the stomal ulcer was quickly oversewn 
to stop bleeding. Since this type of case 
again fits into the category of those for whom 
vagotomy is beneficial, such a procedure was 
carried out with good result. 

The next case is an unusual one in which 
an unusual form of therapy was employed. 


Cask 13.—This 64-year-old white man had a sub 
total gastrectomy in 1928 for duodenal ulcer with 
obstruction. Exploratory laparotomy was performed 
at Brooke Army Hospital on June 1, 1953, after a 
two-month history of right upper quadrant pain, 
anorexia, fatigue, 30-Ilb. weight loss and massive 
gastrointestinal hemorrhage. Approximately 50% 
of the stomach had been removed at the previous 
operation and gastrointestinal continuity had been 
reestablished by means of an = antecolic gastro- 
jejunostomy. Numerous small varices of the ante- 
rior wall of the stomach were found to be oozing 
blood at the time of inspection. A large area of the 
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anterior wall of the stomach including all these 
varices was then removed and the operation termi- 
nated. There was no evidence of portal hyperten- 
sion. The postoperative course was uneventful, and 
on the 


15th postoperative day the patient was 


transferred to the gastroenterology section for 
dietary regulation in view of the man’s marked 
weight loss, emaciation, age, and general debilita- 
tion. 

This patient, a retired enlisted man, lived 
alone and was not eating properly from the 
standpoint of quantity or quality. Pathologic 
examination showed a marked atrophic gas- 
tritis and the varices in the gastric wall rep- 
resented relatively normal vessels made more 
prominent by the atrophic wall. Bleeding 
was by erosion. Since there was no acid fac- 
tor and since there was no obstruction, it did 
not seem warranted to do a re-resection, nor 
was there good reason to change the ante- 
colic long loop to a retrocolic short loop. 
the anterior 
No. other 


prominent vessels could 


Therefore a large segment of 


gastric pouch wall was excised. 
bleeding points or 
be found and plastic closure of the gastric 
pouch was carried out. The postoperative 
result was satisfactory, and effort was spent 
largely on training the patient to eat prop- 
erly. 

The final patient in our series represents 
mechanical obstruction of the afferent and 
efferent jejunal loops by the hiatus in the 
transverse mesocolon. 


Case 14.—This 45-year-old white man was ad- 
mitted to Brooke Army Hospital April 1, 1954, 
with the chief complaint of nausea and vomiting of 
three weeks’ duration, a 20- to 30-lb. weight loss 
during that time, weakness, and muscular cramps. 

On Dee. 17, 1952, a 75% gastrectomy had been 
performed, with a retrocolic, short loop, narrow- 
stoma gastrojejunostomy being used to reestablish 
gastrointestinal continuity. The patient was oper- 
ated upon at that time for duodenal ulcer manifested 
by repeated episodes of gastrointestinal hemorrhage 
and epigastric pain. For the first few days post- 
operatively, the patient did well, but after consider- 
able coughing due to a chronic bronchitis, he began 
complaining of rather severe abdominal cramping 
pain and fullness in the epigastrium. The following 
month the patient noted incisional herniation, which 
was repaired on May 8, 1953. 

At the time of the last admission to the hospital, 
x-ray studies revealed obstruction of the afferent 
and efferent jejunal limbs a few centimeters from 
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OPERATION FOR DUODENAL ULCER 


the stoma (Fig. 3). The patient was operated upon 
on April 5, 1954. The transverse mesocolon was 
found to be obstructing both jejunal limbs approxi- 
mately 7 cm. from the gastroenterostomy. The 
mesocolic attachments to the jejunum in this region 
were dissected free to a point well up on the wall 
of the gastric remnant. The transverse mesocolon 


was then attached in this region. 

This case represents the only patient in 
this series and in all cases treated at Brooke 
Army Hospital in the last five years to re- 
quire a second operation after the procedure 





Fig, 3 (Case 14).—Preoperative x-ray showing 
obstruction of both afferent and efferent jejunal 
loops by the transverse mesocolon., 


we have recommended in this paper. This 
fact, it would seem to us, indicates that the 
utilization of the retrocolic, short afferent 
loop, narrow-stoma anastomosis in conjunc- 
tion with at least a 75% gastrectomy results 
in the performance of an adequate operation 
for duodenal ulcer. 


SUMMARY 
The requirements for an operation to cure 


duodenal ulcer are reviewed, and a logical 


procedure to fulfill these requirements is sug- 


gested. The operation consists of a gastric 


resection, amounting to at least 75% of the 
organ, and a short loop, retrocolic, narrow- 
stoma gastrojejunostomy. 

lourteen case histories are presented. 
These cases represent patients who had duo- 
denal ulcer and were operated upon for their 
disease initially in an inadequate manner. 

The surgical management of these cases 
at Brooke Army Hospital is discussed. In- 
sofar as possible, the existing gastrointestinal 
mechanism resulting from the previous oper- 
ative attempt was revised in such a manner 
as to provide an adequate gastrectomy with a 
short afferent loop, retrocolic, narrow-stoma 
gastroenterostomy. 

The importance of adequate initial surgical 
treatment of duodenal ulcer is emphasized, 
and the manner in which inadequacies are 
handled at Brooke Army Hospital is de- 
scribed. 

CONCLUSIONS 

1. Inadequate initial surgery for duodenal 
ulcer must be condemned. 

(a). Adequate surgical therapy requires 
that all the antral mucosa and a large por- 
tion (at least 75% ) of the body of the stom- 
ach be removed. 

(>). The afferent jejunal loop should be 
made as short as possible. 

(c). Retrocolic gastrojejunostomy can be 
performed with a shorter afferent loop than 
can an antecolic gastrojejunostomy. 

(d). To reduce the incidence of the dump- 
ing syndrome, a narrow gastrojejunostomy 
stoma should be constructed. 

Zn Surgery for cure of ulcer disease fol- 
lowing previous inadequate attempts must 
be individualized, 

(a). Conversion of an inadequate opera- 
tion into an adequate one is best done by 
revision of the operation to conform to the 
criteria listed above. 

(b). Roux-en-Y procedures should be 
avoided if possible but may be of value in 
isolated instances. 

(c). Vagotomy is of value in the treatment 
of stomal ulcer if an adequate gastrectomy 
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was performed previously or if revision of 
the gastrectomy is contraindicated. 


3. Cardiac arrest at the time of one surgi- 
cal procedure is not necessarily an absolute 
contraindication to necessary surgery at a 
later date. 


In the interests of brevity, many controversial 
points are covered herein by a seemingly dogmatic 
statement without elaboration or explanation. Elu- 
cidation of these additional features, such as the 
dumping syndrome, will be attempted in a subse- 
quent series of publications. 
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JOHN J. BYRNE, M.D. to the left lower quadrant and was associated with 
and nausea and scleral jaundice. Three days before 
CHARLES J. MEKELATOS, M.D., Boston entry dark-colored urine was noted, but no color 


changes were observed in the stools. 
Physical examination was essentially negative ex- 
cept for slight tenderness in the right upper quad- 
Foreign bodies in the common duct are sant of the abdomen associated with jaundice. 
such rare surgical entities that a recent case Laboratory findings revealed bile in the urine, 
observed at the Boston City I lospital is pre- gray stools, icteric index 48, urine urobilinogen 0, 
sented, prothrombin time normal, cephalin-flocculation 3-4, 
iormol-gel negative. A duodenal aspiration revealed 
REPORT OF A CASE an absence of carcinoma cells. 
M. R., (B.C. H. No. 1502986) a 67-year-old 
white man admitted to the hospital because of 


A flat plate of the abdomen was normal, and two 


Graham-Cole series showed no filling of the gall 


jaundice, bladder. A) gastrointestinal series demonstrated a 
This patient, troubled with indigestion for six flattening of the duodenal cap which may have rep- 
months, noted a dull persistent epigastric pain ap resented an extrinisic pressure defect from an en- 


proximately five days before entry which radiated — larged gall bladder. 


- Operation for cholelithiasis and choledocholithi- 
Submitted for publication Nov. 29, 1954. 


asis was performed, and numerous gallstones were 
From the Third (Boston University) ‘Surgical — found in the gall bladder. After cholecystectomy the 
Service, Boston City Hospital. common duct was explored, and several soft gall- 
\ssociate Professor of Surgery (Dr. Byrne) stones were found in the center of which was em- 
and Assistant in Surgery (Dr. Mekelatos), Boston bedded a 3-em. foreign body (igure). After the 


University School of Medicine. common duet was irrigated with saline solution a 


Woody fiber discovered in common duct with common duct stones which had formed around 
the fiber. 
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T-tube was placed in the common duct, a drain 
placed in Morison’s pouch and the wound closed in 
the usual fashion, with the tubes brought through a 
stab wound. The patient had a relatively normal 
postoperative course, and a cholangiogram on the 
14th postoperative day demonstrated no obstruction 
of the biliary tree, with prompt passage of the dye 
into the duodenum. The T-tube was removed and 
the patient discharged without incident on the 18th 
postoperative day. 

The foreign body grossly resembled a woody fiber. 
It was mounted in glycerin and examined with a 
polarizing microscope and found to contain no cho- 
lesterol crystals or free cholesterol esters. Micro- 
scopic studies were made of the foreign body, which 
revealed a fibrillar nature with no definite cellular 
structure observed. 


COMMENT 

Parasitic Foreign Bodies.—.Ascariasis is 
one of the commonest worm infestations in 
man, Occasionally this worm may invade 
the biliary tract producing obstruction with 
the usual sequelae of infection, biliary cir- 
rhosis, and pancreatitis. 

estrada and Garcia! reported in 1942 
what was probably the first case of removal 
of an adult worm from the common bile duct 
followed by recovery of the patient. Yang 
and Laube* reported 24 cases of this dis- 
ease and reviewed the characteristic clinical 
findings. There was usually epigastric or 
right upper quadrant pain, and at times this 
had a characteristic distending quality, in 
contrast to the stabbing knife-like pain of 
cholelithiasis. One of their patients stated 
that he thought something was crawling 
around inside him, live of the 24 cases were 
jaundiced. Physical findings revealed epi 
gastric and right upper quadrant tenderness 
and spasm. The stools were usually posi- 
tive for Ascaris ova. Practically all the cases 
underwent surgery with a preoperative diag 
nosis of cholecystitis and cholelithiasis, al- 
though a correct preoperative diagnosis was 
made in four. At operation about one-third 
of a 20-cm. worm usually projected into one 
of the hepatic ducts, while the remaining 
two-thirds extended down the common duct 
into the duodenum. In several of the cases 
it also extended into the gall bladder. There 
were 3 deaths in the 24 cases: one from 
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Friedlander bacillus septicemia, one from 
multiple liver abscesses, and one from bi- 
lateral pneumonia. 

Altounyan * reported an interesting case 
of this disorder, where 21 large ascarides 
were removed from the common duct and 
subsequently three more evacuated from the 
common duct tube. 

Fasciola hepatica, the well known liver 
fluke, usually affects sheep, producing a 
perihepatitis with cholangitis, liver abscess, 
and intralobular cirrhosis. Man becomes in- 
fected when eating infested water cress. 
Thesc parasites excyst in the duodenum and 
migrate up the common duct into the biliary 
passages, where they grow to maturity. They 
may produce a chronic cholangitis with a 
mild degree of cirrhosis. There is occasion 
ally a febrile state with hepatitis, perihepati 
tis, and pain in the region of the liver. 

Probably the first case where a liver fluke 
was removed from a human being was re 
ported by Manson-Bahr and Walton.' This 
patient was a 54-year-old woman who had 
the habit of chewing grass and eating water 
cress. She had a previous colecystectomy 
and developed recurrent pain in the epigas- 
trium radiating to the back. [xploration 
revealed the common duct to be considerably 
dilated, and when it was opened a flattened 
folded and relatively soft object was re 
moved, which proved to be a fully adult 
Fasciola hepatica containing eggs and meas 
uring 23 & 13 mm. 

Murphy and Pascall* reported three simi- 
lar cases. Ramage® reported another cas¢ 
and gave figures from the abattoir in Leek, 
england, where it was found that 26% of 
the livers of sheep and cows were infected 
by this parasite. 

Vonparasitic Foreign Bodies —The com 
monest cause of nonparasitic foreign body in 
the common duct is an object left behind 
alter surgery. The commonest object re 
ported has been a portion of a catheter or a 
T-tube inserted for common duct drainage.* 
— 


* Fedoroff, cited by Thorek!®; references 7 
to 10. 
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FOREIGN BODIES IN COMMON DUCT 
In two of these cases the tube fragment re- 
mained for 25 years before symptoms neces- 
sitated removal.+ Gauze sponges or swabs 
have occasionally been overlooked in the ab- 
domen and migrated into the common duct. 
Very rarely an instrument has broken of 
the duct as re- 
ported by Crawford and Stewart." 


and was left in common 
In this 
case the blade of a hemostat measuring 4 
cm. in length was found in the common duct 
producing a fistula between the common duct 
and the duodenum 10 years after cholecystec- 
tomy. An x-ray on this patient demon- 
strated the metallic foreign body present in 
the right upper quadrant prior to surgery. 

The second pathway for a common duct 
foreign body is penetrating trauma. [ast 
man !® reported a short sewing needle in the 
gall bladder forming the nucleus for gall 
stones. He reasoned that this needle pene 
trated the pylorus or duodenum and perfor 
ated into the gall bladder. Goldhan$ re 
covered a copper bullet in the cystic duct of 
a 36-year-old man who had sustained a bul- 
let wound 14 years prior to surgery. [lurt"* 
reported a 19-year-old soldier who was 
wounded by a mortar shell fragment six 
months’ prior to surgery. Because of a per 
sistent biliary fistula with development of 
clay-colored stools, a laparotomy was per 
formed and a % by '4 by '4 in. 


; fragment 
the 


of metal removed from common duct. 


I 


Hebert and Swarts '* reported a somewhat 
similar case of a 29-year-old man who en- 
tered the hospital because of obstructive 


The had 


action nine years prior to this admission, 


jaundice. man been wounded in 
and it was noted that a machine gun bullet 
vas left in the right lobe of the liver. A 
scout film of the abdomen just prior to 
operation for relief of the obstructive jaun 
dice demonstrated a 3-cm. shadow just be 
low the right leaf of the diaphragm whose 
shape was consistent with that of a bullet. 
On exploration of the common duct a 3.5 


( 


) and 10. 


+ Opel, cited by Thorek !°; 


+ References 
reference 11. 


§ Cited by Thorek.!° 


by 1.5-cm. machine gun bullet was removed 
irom the right hepatic duct. 

The third means whereby a foreign body 
can gain entrance to the common duct is by 
way of the ampulla of Vater. Lemierre and 
Pollet || describe an incredible case of an 
insane woman who swallowed a spoon han- 
dle 13.5 cm. in length. A laparotomy per- 
formed because of a possible liver abscess 
revealed a completely oxidized spoon handle 


in the common duct extending into the liver. 


Cooke '® discovered a piece of wire in the 


common duct 


Baumgartner and Lasky ™* 
removed a large common duct stone em- 
The 


woody fiber reported in the present article 


bedded in which was a cherry stem. 


no doubt gained access to the common duct 
through the ampulla of Vater. 


SUMMARY 


Foreign bodies are rarely found in the 
common duct. A case is reported wherein 
a woody fiber was discovered in the com- 
mon duct around which numerous common 
duct stones developed. 
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yy Surgical Management of P. oslanastomotic 
nell P. ostgastrectomy Malfunctions 


M. E. STEINBERG, M.D., Portland, Ore. 


Patients with a variety of minor or major 
postgastrectomy disturbances are most fre- 
quently designated as mild or severe dump- 
ers. Theories regarding causation of such 
disturbances are most frequently based on 
a number and variety of manifestations 
ascribed to the precipitate evacuation of 
unprepared foodstuffs into the efferent je- 
junal loop (dumping). A searching review 
of the case histories of 33 patients person- 
ally subjected to corrective operations be- 
cause of crippling postanastomotic and post- 
gastrectomy side-effects with the analysis 
of results after surgery affords additional 
support to my previous contention that mal- 
functions other than those caused by dump- 
ing are rather frequeni.* A number of such 
malfunctions can be either prevented or even- 
tually rectified by definitive surgical tech- 
niques, 

Issues involved in the causation of post- 
anastomotic and postgastrectomy side-effects 
may be attributed to one of three separate 


(1) 


pouch malfunction; (2) Dumping malfune- 


mechanisms of mialfunetion: Gastric 
tion (efferent loop syndrome, Wells and 
Welbourn !°) : 


alferent or efferent enteric loop stasis. 


(3) Reflux malfunction and 
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GASTRIC POUCH MALFUNCTION 

The gastric pouch has to a greater or 
less degree lost its retentive and churning 
functicns, serving largely as a connecting 
link or funnel between the esophagus and 
the jejunum, particularly when the pvuuch 
is minimal, when the stoma is wide, and 
when only fluids are swallowed. Food es- 
capes into the jejunum in large quantities, 
with scant chance of being predigested or 
its temperature and osmotic pressures prop- 
erly regulated. Evacuation from the gastric 
pouch is brought about mainly by gravity, 
that is, by change in the patient's position 
or change in the abdominal pressures. Other 
factors which influence evacuation from the 
gastric pouch depend on the tonus of its 
gastric walls, the remaining innervation, and 
on the degree of hydrostatic pressure. The 
width of the anastomosis and the consistency 
of the gastric contents influence the rapidity 
with which the gastric pouch empties itself. 
Liquid contents leave the gastric pouch 
rapidly, even in the presence of a very small 
stoma, 

An indefinite though considerable number 
of patients are unable to partake of a heavy 
meal because of a feeling of fullness, nausea, 
or vomiting. Several patients have stated 
that an extra mouthful of food after a feeling 
of satiety would bring on profuse perspira- 
tion, nausea, and palpitation. 

DUMPING 


MALFUNCTION (EFFERENT 


LOOP SYNDROME ) 
considered to 


When the 
originate in the efferent jejunal loop, Wells 


symptoms are 


and Welbourn'® designate the condition 


as the efferent loop syndrome. 








Because the gastric pouch lacks propul- 
sive peristaltic action, it becomes obvious 
that the gastroenteric stoma should always 
be placed in the most dependent part of 
the gastric pouch. A measure of dumping 
Aggrava- 
tion of postprandial symptoms would inev- 


must be accepted as unavoidable. 


itably result from a very small stoma or 
one placed at the lesser curvature of the 
gastric pouch. An exceptionally wide stoma, 
on the other not advisable 


hand, is also 


because it is likely to cause precipitous 
evacuation of solid gastric contents and be- 
cause of the probability of causing reflux 
of intestinal contents into the gastric pouch. 

Disabling symptoms from dumping are 
frequently observed in underweight viscer- 
optotic patients, in those with a history of 
bowel unrest, in the emotionally hyper- 
sensitive and psychoneurotic, and in patients 
in whom the operation was not indicated. 

The mechanisms involved in certain post- 
cibal symptoms as well as a deficiency in 
certain 
foods, the inability to gain weight, intoler- 


the utilization and absorption’ of 


ance of certain foods, diarrhea, steatorrhea, 
and hypoglycemia are related to the loss 
of gastric functions and to the rapid entrance 
and transit of abnormally large quantities 
of foods, inadequately prepared, into the 
efferent loops of the small bowel. Adlers- 
the 
term “early postprandial symptoms” as dis- 


berg and Hammerschlag! introduced 
tinguished from “late postprandial symp- 
toms.” 

Karly Postprandial 
postprandial symptoms vary in intensity. 


Symptoms.— Early 
Soon after a meal the patient may complain 
of fullness, nausea, eructation, and flushing 
of the face. The feeling of drowsiness and 
lassitude and a sense of warmth, together 
with beads of perspiration, may similate an 
attack of syncope. At first the patient may 
be greatly alarmed, but he soon learns that 
if he assumes a recumbent position the symp 
toms disappear rather suddenly alter a short- 
that 
the relief given by recumbency is due to 


er or longer period, It 1s claimed 
the slowing of evacuation from the gastric 
pouch, It may also be assumed that symp 
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toms caused by disturbances in vasomotor 
equilibrium with cerebral ischemia because 
of a splanchnic overflow of blood are ameli- 
orated after the patient assumes a recumbent 
position, The above symptoms together with 
intolerance of some foods, such as milk, con- 
centrated sugars, and carbohydrates, have 
not been satisfactorily explained. It is  be- 
lieved that intolerance of certain foods may 
also indicate an allergic phenomenon due 
to absorption of incompletely broken-down 
proteins.” Distention of the jejunum by 
outpouring of excessive jejunal secretion, 
caused by the presence of hypertonic food- 
stuffs, has been advanced as the cause of 
some of the symptoms due to dumping.' 
Others have considered the early postpran- 
dial symptoms from dumping as a splanchnic 
or vasomotor disturbance, initiated by some 
sort of a neurovisceral reflex. According to 
Wells McPhee,"® 
the jejunum with hyperperistalsis rather than 


and increased tension in 
distention is the mechanism which causes dis- 
turbances from dumping. 

Diarrhea and steatorrhea are believed to 
he caused by jejunitis, altered bacterial flora, 
or lack of fat absorption because of the in- 
crease of intestinal motility and failure of the 
food to be thoroughly mixed with bile and 
pancreatic juices. It will become apparent in 
the forthcoming pages that pale stools, diar- 
rhea, and steatorrhea are also symptomatic 
of reflux and enteric loop stasis malfunctions. 

\ fall in serum potassium during dumping 
attacks has recently been demonstrated by 
Smith. 

Late Postprandial Symptoms.—TVhe late 
postprandial symptoms because of dumping 
take place between meals when the gastric 
pouch is empty. The patient complains of 
weakness, palpitation, trembling, shortness 
of breath, and a flickering before the eves. 
Such symptoms may appear with «a alarm- 
ing swiltness and may end in syneope. But- 
ler * submits with caution that his studies 
indicate that the cause of the syndrome may 
be temporary inhibition of glycogenolysis in 
the liver in response to a high degree of 
portal hyperglycemia due to rapid absorption 


of carbohydrates, 
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Fig. 1—A, B and C, afferent loop stasis with reflux: 4, kinking of the afferent jejunal 
loop on the lesser curvature; B, partial stenosis at the afferent angle of the stoma; C, antecolic 
anastomosis with compression of the afferent jejunal loop by the jejunal mesentery. Partial 
obstruction may also result from the compression of the jejunal loop riding on a distended trans- 
verse colon. 

D and E, pedulum reflux: D, pendulum reflux in a Reichle-Polya anastomosis with the 
proximal jejunal loop from right to left; #, pendulum reflux is more commonly observed in an 
antecolic gastrectomy with the jejunal loop directed from left to right. 

F and G, uncomplicated isoperistaltic reflux: /’, Reich'e-Polya anastomosis with a wide 
stoma; G, same as F but with redundancy and sacculation of the jejunal wall opposite the stoma. 

H,1, J, and K, reflux complicated by efferent loop stasis: //, high attachment of the distal 
jejunum on the greater curvature with the jejunal sacculation opposite the stoma; /, kinking 
of the distal jejunal loop from adhesions on the loop to the jejunal segment opposite the stoma ; 
J, kinking of a distal jejunal loop some distance from the stoma; A, reflux with “cup-and-spill” 
mechanism of malfunction. This is most frequently seen in gastrectomies with large gastric 
pouches or where the stoma is placed at the lesser curvature of the gastric pouch. 


REFLUX MALFUNCTION AND AFFERENT OR /:); (D) uncomplicated isoperistaltic atfer- 

EFFERENT ENTERIC LOOP STASIS ent loop reflux (Steinberg) (lig. 1/° and 
. : : . G); (£) reflux with malfunction at the 
Reflux malfunction and afferent or efter ks i s 
efferent angle of the stoma or at the efferent 
jejunal loop (Fig. 1/7, 7, and J); (2°) cup- 


and-spill mechanism of malfunction (Fig. 


ent loop stasis may be considered in_ the 
following categories: (1) .\fferent loop sta- 
sis with reflux (Steinberg, 1940;'° Wells 
and Welbourn") (lig. lad, B, and CC); of reflux malfunction. 


(B) Afferent loop stasis without reflux I first called attention in 1940 to the 


1A), and (G) combination of mechanisms 


(Steinberg ;'° Wells and McPhee’); (C) — deleterious effects from reflux of bile and 


Pendulum reflux (Steinberg) (Fig. 1), and — pancreatic juice into the gastric pouch. 








The presence of bile and pancreatic juice which 
may stagnate in the stomach may be a positive 
factor in gastritis and some of the dyspeptic 
symptoms. Stagnation in the proximal jejunal 
loop or duodenum should also be considered as a 
probable cause of dyspepsia 1° (afferent loop stasis 
with reflux; Wells and Welbourn, 1952). 


Schindler * observed “a terrifying number 
of patients” who after gastric surgery have 
become permanently incapacitated. Schindler 
centered his attention on gastritis from re- 
flux as the cause of postoperative disability. 
Moderate or fleeting presence of biliary re- 
flux and various degrees of gastritis are 
frequently found in patients with either the 
Billroth I or Billroth I] methods of anasto- 
mosis. These patients to all appearances are 
well and satisfied with the results of surgery. 

In the presence of a small gastric pouch the 
cardia frequently remains open, permitting 
reflux of duodenal contents into the esopha- 
gus. Although distress from reflux is fre- 
quent in patients after gastroenterostomy and 
gastroduodenostomy, greater distress should 
be anticipated with a similar quantity of 
reflux in a smaller than in a larger gastric 
pouch. 

A\. Afferent Loop Stasis with Reflux: 
This condition is caused by partial obstrue- 
tion from kinks, tortions, or adhesions proxi- 
mal to the gastroenteric stoma (Tigs. 14, 
Band C). Wells and Welbourn, in 1951, 
recognized malfunction from stasis in the 
proximal enteric segment and designated the 
syndrome as “afferent loop stasis with re- 
flux.”'® In the retrocolic technique, stasis 
is commonly caused by high attachment of 
the afferent jejunal loop on the lesser curva 
ture near the esophagus (Fig. 1.1). 

Cask 2 (C15972EH).—FE. P., housewife and 
nurse, aged 34, underwent a subtotal gastrectomy in 
1946 by the Hofmeister-Finsterer retrocolic techni 
que for duodenal and gastric ulcers. Soon after a 
meal she began to complain of pain under the right 
costal margin and in the right shoulder blade 
accompanied by nausea and vomiting of bile. She 
became jittery and flushed and could feel and hear 
her heart beat. She was unable to tolerate certain 
foods. Her stools were constantly loose and clay 
colored. She lost about 25 Ib. and was unable to 
engage in her nursing profession or attend to her 
housework. On Feb. 12, 1949, T converted the retro- 
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colic Hofmeister-Finsterer anastomosis into a 
retrocolic pantaloon anastomosis. The patient 
gained more than 20 Ib. after the operation. All 
her symptoms disappeared. She has full-time em- 
ployment in a local hospital in a psychiatric ward 
and attends to her household duties. She has gained 
25 lb. in weight. 


Comment.—Symptoms in this _ patient 
were indicative of an afferent loop stasis 
with reflux and with dumping mechanism of 
malfunction. 


Case 12 (C41415EH).—J. W., a physician, aged 
38, underwent two gastrectomies after 1946. Later 
he was operated on for intestinal obstruction. Be- 
cause of bilious vomiting and enteroenteroanasto- 
mosis was done in 1949, Nevertheless, he was not 
relieved of his nausea and still complained of bilious 
vomiting, which he experienced about once weekly. 
If the vomiting came immediately after eating, it 
usually consisted of food. There was a continual 
feeling of nausea. Perspiration with an increased 
pulse rate and extreme weakness like that of a 
“mild form of shock’ usually came during or im- 
mediately after mealtime. Relief was obtained after 
the patient lay down. He also had attacks of weak- 
ness which he ascribed to hypoglycemia. He lost 
67 |b. from his preoperative weight of 175 Ib. He 
was unable to attend to his professional duties. The 
patient was explored on Dec. 16, 1950. A minimal 
gastric pouch was found. The antecolic Polya 
anastomosis was converted into an antecolic panta- 
loon anastomosis. 

The patient reported that he “benefited wonder- 
fully well by the operation.” In a late report he 
stated that his weight had risen to 140 Ib. from 
a minimal weight of 108 Ib. He is well satisfied with 
the results of the operation and is busily engaged in 
the practice of medicine. He is. still unable to 
tolerate soups and milkshakes and finds it necessary 
to lie down after meals. 


Comment.-It is apparent that the pa- 
tient’s symptoms indicated the whole gamut 
of postanastomotic and postgastrectomy 
mechanisms of malfunction, with afferent 
loop stasis and reflux as the predominating 
cause of his disability (Fig. 2.1 and B), 


Cast 19 (C49793EH).—A. M. B., a_ female 
school teacher, aged 67, underwent an appendec- 
tomy, cholecystectomy, and pyloroplasty in 1937. 
In 1950 she was subjected to a gastrectomy because 
of symptoms due to obstruction. In a letter she 
stated that she was told by her surgeon that she 
would always have bile come through her stomach. 
“All the bile must come through my stomach now.” 
She was unable to tolerate many foods and vomited 
bile two or three times daily. She would get up at 


SURGICAL MANAGEMENT OF 
night, take a cup of water, press on her abdomen 
and drain the bile. She lost 45 Ib. The patient under- 
1951. I 


found a retrocolic anastomosis with the mesocolon 


went an exploratory operation on July 1, 


sutured to the jejunal loops. The proximal jejunal 
loop was kinked with some torsion about 15 cm. 
the 
gastrojejunal continuity was re 


proximal to the lesser curvature of gastric 
pouch. The new 
established retrocolic by the pantaloon technique 
No. 1. 

I-xcerpts from the second letter which I received 
after I performed the pantaloon operation are in- 
serted because these portray a history of an afferent 
loop stasis with reflux malfuction, as related by the 
herself and without interrogation or 


patient any 


MALFUNCTIONS 


Up by the case. That year of dragging, weak and 


almost helpless is something too rugged to face 
without apprehension.” I performed surgery for the 
second time on May 26, 1953, and decided on a 
distal 


pouch. This patient made an excellent recovery and 


Roux-Y anastomosis to the jejunojejunal 
gained 17 lb. in six weeks before she went home. 
\fter the Roux loop anastomosis she wrote me: 
“T neglected writing until I could tell you that | 
was entirely well as I was in my teens. Well I 
this, 
stronger than I have been in five years. I do not tire 
r 10 at night 
often without thinking to rest. No bile ever; and | 


can say and very gratefully, I am much 


easily. I go from daylight until 9 « 


can eat with the rest of them.” 





lig. 2 (Case 12). 


prompting : “The operation did not do what we had 
hoped. It is a year of dragging, miserable existence. 
It is a terrible disappointment of finding that the 
thing it was to do for me is still not done. I am up 
three or four times in the night to throw up about a 
pint of clear bile fluid. When I get up in the morn 
ing | drain my stomach of yellow, liquid bile like 
this. (She light 
colored pencil.) Sometimes a little darker. I think 


inserted a line with a yellow- 
all the bile kicks back into my stomach. | some- 
times wonder if there is a restriction of the tubes 
Where they empty into the intestines. I can feel it 
labor often before it kicks back into the stomach. 
The bile 


several hours before the bile comes. | buy Seven 


builds up, and there is a warning for 


A, roentgenogram after an antecolic gastrectomy with a minimal gastric 
pouch. Lower shadow corresponds to the enteroenteroanastomosis which failed to forestall reflux. 
Afferent loop stasis and possibly also efferent loop stasis. B, roentgenogram sent in by the patient. 
Only a minimal gastric pouch. Abundant capacity of the jejunojejunal pouch with a M/agenblase. 


Comment.—lIt is clear that the crippling 
and unrelenting postgastrectomy disabilities 
in this patient were manifestations of an 
afferent loop stasis with reflux, The weak- 
ness and fatigue in this patient before the 
duodenal contents were side-tracked appar- 
ently resulted from the loss of electrolytes 
through vomiting. 

CasE 22 (S. P. H.).—A. A. A, 


Was operated on for a perforated ulcer in 1948. He 


a man, aged 27, 


underwent a gastroenterostomy and vagotomy in 
1949. After repeated hospitalization he was sub- 
jected to a gastrectomy in 1950. He continued to be 
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annoyed by nausea, heartburn, and bilious vomiting. 
He vomited than a cupful of 
The relief from 
obtained by forceful vomiting. He was hospitalized 


more blood on 


numerous occasic ms. nausea Was 


subsequently several times and treated by con- 
tinuous gastric lavage and intravenous infusions. 
He complained of weakness, light-headedness, 
nervousness, and perspiration and also severe ab- 
dominal cramps. He lost approximately 20 Ib. in 
one year. 

I performed an exploratory operation on this 
patient on Dec. 13, 1951. The 


found antecolic with an extremely wide stoma ex- 


anastomosis was 


tending from the cardia on the lesser curvature side 
to the greater curvature side for a distance of about 





ig. 3 (Case 22).—Extremely long stoma with 
an antecolic anastomosis. Afferent loop kink from 
high attachment on the lesser curvature. Absence 
of barium shadow in the afferent loop. 


12 cm. The afferent jejunal loop was kinked from 


high cardia. There 
The gastrojejunal 
tinuity was reestablished retrocolic by the pantaloon 


technique. 


attachment near the Was no 


evidence of ulceration. con- 


The patient made an uneventful recovery, has had 
no vomiting, and has gained 9 Ib. 


Comment.— This patient’s symptoms were 
indicative of an atferent loop stasis with 
reflux. The absence of a barium shadow in 
the afferent loop which was noted in this 
patient’s roentgenogram is corroborative 
evidence (Fig. 3). Since no ulceration was 


100 


A. M. A. ARCHIVES OF SURGERY 
found during the exploratory operation and 


since there was an absence of acid after 


histamine stimulation, it may be assumed 
that the repeated hemorrhages were due to 
gastritis from tryptic digestion. 

CasE 25 (359117EH).—C. N., a physician, aged 
52, underwent a gastroenterostomy, a pyloroplasty, 
and a Hofmeister-Finsterer retrocolic gastrectomy 
on three antecedent and separate occasions. After 
the gastrectomy he became “wretched” because of 
continuous nausea, with infrequent bilious vomiting 
and a number of other complains. He was unable to 
attend to his professional duties. Exploration on 
Feb. 21, 1952, disclosed a kink in the proximal 
jejunal segment where the previous jejunal stoma 
had been closed during the dismantling of the old 
gastroenterostomy. I converted the previous anasto- 
mosis of the Hofmeister-Finsterer type to a retro- 
colic pantaloon method No. 1. 

The patient wrote: “Really, it is so wonderful to 
feel human again.” He also resumed his professional 
duties soon after the corrective surgery. 

Comment.—Symptoms in this patient, to- 
gether with the absence of barium shadow 
in the duodenum, suggest that malfunction 
was due to an afferent loop stasis with reflux. 

B. Afferent Loop Stasis Without Reflux : 
An elderly patient with bilious vomiting after 
gastroenterostomy was relieved of his vomit- 
ing after the pantaloon anastomosis. He still 
complains of nausea. It may be assumed that 
in this patient, as in a few others, the cause 
of nausea may well be an afferent loop stasis 
without reflux. 

C. Pendulum Reflux: Certain types of 
gastrojejunal anastomoses favor the entrance 
of ingested foodstuffs into the proximal 
enteric segment by gravity. Such placement 
of a gastrojejunal stoma, particularly when 
it is wide, also favors the entrance of biliary 
and pancreatic secretions into the gastric 
pouch (lig. 1) and 1/2). 


the seesaw movements of a barium swallow 


One can follow 
between the proximal intestine and the gas- 
tric pouch. Roentgenograms depicting an 
antecolic Polya gastrectomy with the jejunal 
loop directed from left to right frequently 
show a heavier shadow in the proximal 
jejunal loop (Fig. 4.1). The presence of a 
barium shadow in the afferent enteric loop 
is not necessarily indicative of pendulum re- 
flux malfunction unless the symptoms war- 
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B 





Fig. 4 (Case 3).—41, typical roentgenogram of an antecolic Polya gastrectomy with the 
afferent loop placed at the greater curvature side. The shadow in the afferent jejunal loop is 
more prominent than in the efferent loop. Although this method of anastomosis is widely 
employed, it resulted in alarmingly grave disabilities from a pendulum mechanism of reflux. B, 
roentgenogram after the pantaloon anastomosis. This patient gained 50 Ib. 





Fig. 5 (Case 8).—A, roentgenogram of a retrocolic Hofmeister Finsterer anastomosis with 
reflux either on the basis of iso-peristaltic or pendulum mechanisms. B, roentgenogram taken 
after a pantaloon anastomosis. Barium shadow in_ the jejunojejunal pouch equals that of the 
remaining gastric pouch. Valve mechanism is visible. 
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6 (Case 1)—Al, roentgenogram of a con- 
veritional Hofmeister-Finsterer retrocolic gastrec- 
tomy with no apparent roentgenologic evidence of 
malfunction. Grave and intractable postgastrectomy 
side-effects from reflux and dumping. 2, postopera- 
tive roentgenogram after the pantaloon anastomosis. 
Only a minimal barium shadow is seen in the small 
gastric pouch. Large jejunojejunal pouch. Patient 
made complete rehabilitation, 


rant such a diagnosis. ‘The pendulum mecha- 
nism of reflux was responsible for serious 
symptoms from vomiting and anorexia in 
several of our patients. 

Case histories of patients with either 
pendulum reflux or isoperistaltic reflux as 
the predominating cause of malfunction. 
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CasE 1 
45, was 


(BD6559EH).—E. 
subjected to a 


L., a housewife, aged 
retrocolic 
gastrectomy by the Hofmeister-Fiiisterer technique 
during August, 1947. being 
weak, tired, with a nauseating taste in her mouth, 


conventional 
She complained of 


continual belching, spitting up of bile, and distress 


in the epigastrium after eating. She either had 
frequent episodes of diarrhea or was constipated. 
She lost 20 Ib. On Oct. 26, 1948, the antecedent 
anastomosis was dismantled and a retrocolic panta 
loon anastomosis No. 1 made. The patient now 


manages to work in her garden, attends to her 
household duties, and maintains full-time employ- 
ment in a retail establishment. She has no more 
pain after eating, no belching, and no spitting up 


of bile. She tolerates all foods and has gained 36 Ib. 


Comment.—Symptoms were indicative of 
an uncomplicated isoperistaltic reflux with 
dumping. It may be assumed that the panta- 
loon also 


anastomosis relieved 


(Fig. 6A and B). 


dumping 


Cask 3 (Ci8595EH).- 


was subjected to an antecolic Polya gastrectomy 


D. R., a farmer, aged 26, 


four months before I was consulted. He complained 
of persisting vomiting of bile, hiccup, and anorexia. 
Ile lost 47 Ib. in four months and was unable to 
work. I performed a retrocolic pantaloon anasto 
mosis on April 4, 1949. The patient made an excel- 
lent recovery ; 


he gained 50 Ib. and resumed _ his 


farm work. 


Comment.—ligure 4.1 demonstrates a 
roentgenogram of a Reichle-Polya antecolic 
anastomosis with the jejunal loop directed 
from leit to right. It is to be noted that the 
barium shadow is somewhat heavier in the 
afferent jejunal loop. This patient was hope- 
lessly disabled because of loss of bile and 
pancreatic juice and anorexia, This is clearly 
a pendulum mechanism of reflux malfune- 
tion. In spite of precipitous emptying of the 
barium swallow after the antecedent Polya 
and after the pantaloon anastomosis, there 
were no symptoms indicative of dumping 
malfunction (Fig. 4.4 and 2B). 


Cast 8 (C36096EH).—F. T., 
was subjected to a gastrectomy for a bleeding duo- 


denal ulcer in 1946 and later to a vagotomy and 


a farmer, aged 26, 


removal of an additional part of the remaining 
stomach because of a hemorrhage from a jejunal 
ulcer. 

The patient began to complain of precordial pain 
and distress and also pain between the shoulder 
food. 


He was unable to sleep in a reclining position and 


blades with frequent vomiting of bile and 


10- 
nd 
ng 


in 
le r 
ocd. 


nd 
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awoke two or three times during the night to bring 
up half a cupful of bile. He usually drank about 
30 cups of tea during the day and 10 cups after 
awakening before he could tolerate any food. He 
lost about 40 Ib. The antecedent retrocolic Hof- 
meister-Finsterer gastrectomy was dismantled on 
Aug. 3, 1950, and a retrocolic pantaloon anastomosis 
by the No. 1 technique made. The patient made 
an excellent recovery. He is now able to sleep in 
a reclining position. He has gained 34 lb. and 
tolerates all foods, although he is unable to eat 
large meals. He works long hours in the lumber 
idustry. 

Comment—The roentgenogram after the 
Llofmeister-Iinsterer anastomosis demon- 
strates a minimal gastric pouch and good 
functioning of the afferent and efferent loops 
which nll and empty normally (Fig. 5.1). 
The precordial pain and distress and the 
pain between the shoulder blades which dis- 
appeared after the pantaloon anastomosis, 
may be explained on the basis of esophagitis 
from reflux of pancreatic juice and bile. This 
is clearly an uncomplicated isoperistaltic or 
pendulum mechanism of reflux which fol- 
lowed a_ retrocolic llofmeister-l‘insterer 
gastrectomy (lig. 54 and B). 

The symptoms and disabilities because of 
reflux vary in character and intensity. Pain 
in the right hypochondrium and in the back 
and a feeling of pressure and nausea are 
symptomatic of the afferent loop — stasis 
mechanism with or without reflux. Nausea 
results from the distention of a semiclosed 
afferent loop or from its motor activity initi- 
ated by the passage of food into the efferent 
enteric loops. Some patients have stated 
that they eat a substantial meal and vomit 
about a half to a glassful or unbelievably 
large amounts of pure bile within 10 to 20 
minutes, Relief is immediate after vomiting. 
In the presence of any reflux mechanism 
when the gastric pouch is minimal, bile- 
stained vomitus mixed with food frequently 
comes shortly after a meal. Vomiting of food 
mixed with bile is also induced by over- 
distention of the gastric pouch (gastric 
pouch malfunction). Others complain of a 
bitter taste in the mouth, sore throat, and 
inability to sleep unless they assume a 
propped-up position. Presternal pain and dis- 


comfort may be explained on the basis of 


esophagitis from reflux of the duodenal con- 
tents. Clay-colored stools, steatorrhea, and 
diarrhea occurred in several of our patients 
from vomiting of copious amounts of bile- 
stained fluid. Diarrhea frequently occurred 
after a large vomitus of bile. In several pa- 
tients the feeling of fatigue and lassitude 
completely disappeared after they ceased los- 
ing electrolytes through vomiting. 

The case history of a patient demonstrates 
motor malfunction and reflux after a Ha- 
berer-linney method of gastrectomy. 

Case 13 (C39511EH).—J. T., a laborer, aged 68, 
was subjected to a gastrectomy with a Haberer- 
Finney end-to-side anastomosis of the Billroth I 
method for carcinoma on November, 1950. He was 
able to tolerate only very small quantities of food 
and complained of severe presternal discomfort and 
burning. He lost 20 Ib. 

I took down the gastroduodenostomy on Feb. 21, 
1951, and made an antecolic gastrojejunojejunal 
anastomosis by the pantaloon technique No. 1. 
The patient made a remarkable recovery, tolerated 
all foods, and gained 43 Ib. He died 26 months 
later from carcinomatosis. 

Comment.—This illustrates motor mal- 
function after a Finney-Haberer gastrec- 
tomy in spite of an unusually wide stoma 
and also esophagitis from reflux (Fig. 74 
and B). 


APPRAISAL OF THE PANTALOON ANASTOMOSIS 
AS THE INITIAL OPERATION FOR BENIGN 
AND MALIGNANT LESIONS AND AS A 
CORRECTIVE OPERATION FOR POST- 
ANASTOMOTIC AND POSTGAS- 
TRECTOMY MALFUNCTION 

The gastrojejunojejunal anastomosis was 
introduced by Steinberg and Starr in 1934 
(lig. 8.4).° Hoag and Saunders * employed 
a similar operation in 1939 for the relief of 
acute stomal obstruction after gastrojejunal 
anastomoses. An improved variation of the 
original gastrojejunojejunal anastomosis was 
employed for the first time in 1943 with 
the intention of preventing a possible steno- 
sis (Fig. 8B and C). It was not until 1946 
that a decision was made to explore this 
operation with the express purpose of fore- 
stalling reflux. The completed operation re- 
sembles a pantaloon (Fig. 8B and C). Tech- 
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Fig. 7 (Case 13).—A, roentgenogram after a Billroth I Haberer-Finney gastrectomy, which 
resulted in motor malfunction with reflux. B, roentgenogram after an antecolic pantaloon 
anastomosis. Minimal gastric pouch is visible. Good function. Patient gained 43 Ib. 


nical details and physiological implications 
of this operation were presented in a pre- 
liminary communication.'' The pantaloon 
anastomosis has now been employed 260 
times with partial gastrectomies as a primary 
operation for benign lesions, 25 times with 
partial gastrectomies as a primary operation 
for malignant lesions, 12 times with total 
gastrectomies, and in 33 patients for the 
relief of disabling postanastomotic and post 
gastrectomy side-effects. Since 1924, a total 
of 562 patients with benign lesions were sub- 
jected to a Hofmeister-linsterer anastomo- 
sis and 29 patients, also with benign lesions, 
Billroth 
perceptible differences have been noted as 
the conventional 
methods of anastomosis and those with the 


to a [ anastomosis. Thus far, no 


between patients with 
pantaloon anastomosis in relation to the inci- 
dence and degree of such disturbances as 
(a) ability of a number of patients to par- 
take of large meals, (>) intolerance to con- 
centrated sugars, and (c) incidence of post- 
operative weight loss. 
the 
technique and the pantaloon method, relieved 
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3oth of these opera- 


tions, retrocolic Hofmeister-Finsterer 


the patients of the original ulcer distress 
and gave satisfactory functional results in 
more than 90% of the cases. Of the 562 
patients with a lHlofmeister-linsterer type 
gastrectomy, 6 were personally subjected to 
corrective malfunction. 
Of the 29 patients with a Billroth I gastrec- 
tomy, 2 


surgery because of 
were personally subjected to cor- 
rective surgery for reflux malfunction. The 
known incidence of jejunal ulcer is about 
1% after both the conventional and the pan- 
taloon anastomosis. Nevertheless, the more 
accurate assessment of the pantaloon anasto- 
mosis in relation to the incidence of jejunal 
ulcers must await a longer period of observa- 
tion.’® Thus far, there has been no occasion 
to reoperate for malfunction on any of the 
298 patients with primary gastrectomies by 
the technique. A 
woman with a primary pantaloon gastrec- 


pantaloon middle-aged 
tomy, emotionally disturbed and with a his- 
tory of chronic bowel distress, bitterly com- 
plains of pain in the right hypochondrium 
and also of a multiplicity of other symptoms. 
It is now apparent that the gastrectomy was 
ill-advised because of the presence of only 
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SURGICAL MANAGEMENT OF 
a minimal duodenal scar. The nature of her 
epigastric pain and distress is still undeter- 
mined. 

that the Hof- 
meister retrocolic gastrectomy, popularized 


It should be made clear 
by Finsterer, has given lastingly good results. 
In my opinion, failures after the Hofmeister- 
Finsterer anastomosis usually result because 
of deviations from the technique perfected 
and standardized by Finsterer and also from 
excessive sacrifice of gastric tissue, which 
was largely inspired by a faulty interpreta- 
tion of the results of animal experiments. 
resection is 


A two-thirds to three-fourths 


usually sufficient to prevent a jejunal ulcer. 





MALFUNCTIONS 


The success ot the pantaloon anastomosis 
will depend on the added time and diligence 
commensurate with an enlarged technique. 
Unless the surgeon is experienced in gastric 
surgery, he should approach the pantaloon 
anastomosis with restraint. The pantaloon 
anastomosis has obvious advantages in opera- 
tions for partial and total removal of the 
stomach, for cancers, and for gastric ulcers 
located near the esophagus. The operation 
permits a generous overlapping of jejunal 
tissue around the stoma with less danger of 
stenosis or leakage than in the conventional 
methods. In total gastrectomies or in the 
presence of only a minimal gastric pouch, 
the addition of a generous jejunal pouch 
assures better functioning and prevents re- 
flux. 

The pantaloon anastomosis proved effec- 
tive in relieving crippling postanastomotic 
disabilities in a number of patients. The 33 
patients who were personally subjected to 
39 corrective procedures for malfunctions 
had previously received 68 miscellaneous op- 
erations either tor the initial lesion or for 


Fig. 8—A, diagram of the original gastroje- 
junojejunoplasty presented by Steinberg and Starr ® 
in 1934. B, the first technique of the pantaloon 
anastomosis which was employed in the greatest 
number of primary resections. C, the second tech- 
nique of the pantaloon anastomosis is more exact- 
ing than the first method. The second technique is 
preferred when possible in reoperations for mal- 
function or for jejunal ulcer. In reoperations the 
jejunal loops are found wide, making this anasto- 
mosis feasible. 

































subsequent failures. Sixty of the antecedent 
operations which resulted in failure were 
done elsewhere. There were 37 antecedent 
gastrectomies of various types and 13 ante- 
cedent gastroenterostomies, also + vagotomies 
and 4 pyloroplasties. It is interesting to note 
that the only three gastrectomized patients 
who also received an enteroenteroanastomo- 
sis, either with the initial operation or later as 
therapeutic measure to prevent reflux, were 
not relieved of this 
(Fig. 2A, Case 12). 


form of malfunction 

The most frequent and troublesome com- 
plaint in these 33 patients with postanasto- 
motic and postgastrectomy malfunctions were 
bilious vomiting with tasting of bile and nau- 
sea. Only about eight patients vomited food. 
Upper abdominal pain and distress, occa- 
sionally pointing to the right hypochondrium, 
right shoulder blade (afferent loop stasis) or 
presternal area (esophagitis), were promi- 
nent symptoms in 15 patients. Bowel colic, 
pale and diarrheal stools with steatorrhea, 
rarely altering with constipation, were en- 
countered in 11 patients. Intolerance to milk 
and pastries, with early postprandial symp- 
toms such as weakness, lassitude, perspira- 
tion and belching which forced the patients 
to assume a recumbent position, were not so 
frequent as nausea and bilious vomiting. The 
history of hypoglycemic attacks, relieved by 
food, were obtained in eight patients. A num- 
ber of patients were greatly emaciated, hag- 
gard, and depressed, complaining of weak- 
ness and fatigue. Seven became addicted to 
narcotics. Twenty-four were unable either 
to attend to 


housework. The average weight loss recorded 


to earn a livelihood or their 
in 24 patients was 30 Ib. The minimal loss 
was 12 lb., and the maximum 67 Ib. Five 
patients experienced repeated hemorrhages 
with no demonstrable ulcer to account for 
them. A number had repeated hospitaliza- 
tions. One patient was continuously hospi- 
talized for one year. 

Twenty-five patients were relieved of the 
distressing symptoms after reparative surgi- 
cal procedures with either significant recov- 
ery or with marked or fair improvement. 
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These patients were able to return to their 
previous occupations. In some patients symp- 
toms apparently resulting from dumping 
were either ameliorated or disappeared alto- 
gether. There was still some intolerance to 
concentrated sugars, milk, or other foods in 
a small number of patients. Such postpran- 
dial symptoms as sweating, lassitude, and 
palpitation, which previously compelled these 
patients to lie down or “flop down,” either 
disappeared completely or were mitigated. 
All the patients with pale and diarrheal stools 
were relieved of these symptoms. Some be- 
came constipated. The average gain in 

weight recorded in 19 of the rehabilitated 
group was 22 Ib.; the minimal gain was 
+ Ib. SU Ib. ‘OF 


group of 25 patients who were relieved of 


and the maximum, this 
their disabilities, there were 3 who were not 
relieved until the addition of a Roux loop 
anastomosis was placed distal to the jejunoje- 
junal sacculation (See Case 19). 

In seven patients the results are considered 
questionable or a total failure. Some failures 
were due to diverse circumstances such as 
domestic difficulties, psychoneurosis, loss of a 
major part of the small intestines, antecedent 
vagotomy and above all, ill-advised selection 
of patients for corrective surgery. 

In two cases in which the operation failed, 
the indications for the primary operations 
were not proved. The case histories revealed 
severe emotional disturbances in both  pa- 
tients with a multiplicity of chronic bowel 
complaints unrelated to ulcer distress. A 55- 
year old housewife who became an invalid 
after four antecedent operations died of shock 
after a Roux-Y loop anastomosis. The other 
patient, a 46-year-old housewife, became 
greatly emaciated after a minimal gastrec- 
tomy with a conventional anastomosis. Her 
condition worsened after the pantaloon anas- 
tomosis. 

A drainage operation on the stomach in 
the absence of indications is certain to evoke 
severe manifestations from dumping and pro- 
foundly aggravate preexisting complaints. On 
the other hand, when indications for surgical 


interference because of intractable ulcer dis- 
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SURGICAL MANAGEMENT OF MALFUNCTIONS 


Data on Conventional Gastrectomies for Benign 
Lesions and on the Pantaloon Method of Gas- 
trectomy for Benign and Malignant Le- 
sions and for Postanastomotic Mal- 
function 


Mor- 
Patients, Deaths, _ tality, 
Type of Operation No. No. % 
Gastreetomies by the con- 
ventional methods of anas- 
tomosis for benign lesions. 591 10 a PY 
Gastrectomies by the panta 
ioon method of anastomosis 
for benign lesions.......... 260 3 1] 
35 pantaloon gastrectomies 
and 4 Roux-Y loop anas- 
tomosis for malfunetion.. 33 2 5.3 
Partial gastrectomies by the 
pantaloon method for ean 
COP. ca cccutvabansceeendeccene 25 1 i 
Total gastrectomies by the 
pantaloon method for can- 
WOW auccvcwusaueucaveceenanas 12 1 8.3 
Total no. of patients.... 892 15 1.7 


The conventional methods of anastomosis tor malig- 
nant disease have been discontinued since 1946. Otherwise 
these data inelude all operations for duodenal, jejunal, 
and gastrie ulcers, also emergency operations for hemor 
rhage by both methods of anastomosis, and partial and 
total gastreetomies for malignant lesions by the pantaloon 
technique, 

The first gastrectomy for a duodenal uleer was done 
in 1924; the last gastroenterostomy was done in 1925. 

There were no fatalities from a_ blow-out of the 
duodenal stump, although there were a number otf 
duodenal fistulae. 


tress or crippling postanastomotic — side- 
effects were definite, the patients benefited 
from the operation in spite of unrelated bowel 
complaint and emotional disturbances. There 
are always unpredictable variations and tech- 
nical imperfections inherent in any method of 
gastroenteric anastomosis which may influ- 
ence the result of an operation. 

I:fforts to untangle the gastrectomy after- 
math were frequently misdirected because at- 
tention was largely centered on dumping as 
the all-inclusive cause of malfunction. Results 
of corrective surgery proved of merit in the 
clarification of a number of issues involved 
in functional disuturbances after gastric op- 
erations. It is now possible to recognize some 
mechanisms of malfunction with a measure 
of accuracy and select patients for reparative 
surgery with reasonable hope of success. 
Such pessimistic attitudes as those expressed 
by Schindler,’ who considers the treatment 
of the “torturing intractable symptoms” of 
the postoperative stomach because of reflux 


as a hopeless task, and those of the late 


A. Hedley Visick,’* who regarded bilious 
vomiting after gastric surgery as the most 
crippling and incurable, is no longer justified. 
It is precisely such postoperative disabilities 
that are most amenable to cure by surgical 
Wells and McPhee ** report 
that they have treated 14 postgastrectomy 


intervention. 


patients with afferent loop stasis with reflux 
by jejunoplasty, with immediate and satisfac- 
tory results. Johnson and Orr report that 
the “vorse dumper” was relieved by a Stein- 
berg jejunoplasty. 


SUMMARY AND CONCLUSIONS 


Issues involved in the postanastomotic and 
postgastrectomy side-effects become more 
understandable when interpreted on the basis 
of the following separate mechanisms of mal- 
function: (1) gastric pouch malfunction; 
(2) dumping malfunction (efferent loop syn- 
drome); (3) reflux malfunction with affer- 
ent or efferent loop stasis. 

Thirty-three patients who underwent 68 
miscellaneous antecedent operations were 
later subjected to 39 corrective operations 
for a variety of disabling postanastomotic and 
postgastrectomy malfunctions. The average 
loss of weight recorded in 24 of these patients 
before corrective surgery was 30 Ib. 

Twenty-five of these patients obtained 
either significant or satisfactory results 
and were able to return to their previous 
occupations. The average gain in weight re- 
corded in 19 patients after corrective surgery 
was 22 lb. In five patients the results are 
considered inconclusive and in two the opera- 
tion was a failure. 

Crippling side-effects because of the vari- 
ous mechanisms of reflux and enteric loop 
stasis were more frequent than crippling side- 
effects from dumping. 

Postanastomotic reflux malfunction, with 
and without afferent or efferent loop stasis, 
can be recognized and rectified by definitive 
surgical methods. An enteroenteroanastomo- 
sis does not regularly prevent reflux. 

The original gastrojejunojejunoplasty was 
introduced by Steinberg and Starr in 1934.° 
Since 1946, an improved method of gastro- 
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jejunojejunal anastomosis, designated as the 
pantaloon method, was employed in 330 pa- 
tients for benign and malignant lesions and 
for postoperative malfunctions, with an over- 
all mortality of 1.5%, as compared with 591 
patients subjected to gastrectomy by the con- 
ventional methods of anastomosis for all be- 
The 


end-results in patients with the conventional 


nign lesions with a mortality of 1.7%. 


method of anastomosis and in those with the 
pantaloon anastomosis when employed as the 
initial operation were equally satisfactory. 

Undesirable side-effects after the Hofmeis- 
ier retrocolic anastomosis frequently result 
because of deviation from the technique 
standardized by Finsterer and also because of 
the injudicious removal of increasingly larger 
parts of gastric tissue dictated by faulty inter- 
pretation of the results of animal experimen- 
tation 

The pantaloon anastomosis has obvious 
technical and functional advantages over the 
conventional method in all primary opera- 
tions when all or most of the stomach is 
sacrificed. 

The pantaloon anastomosis proved of sing- 
ular merit in relieving crippling postanasto- 
motic side-effects. 

The success of the pantaloon anastomosis 
will depend on the added time and diligence 
commensurate with an enlarged technique. 
Unless the surgeon is experienced in gastric 
surgery, he should approach the pantaloon 
operation with restraint. 
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Although stricture of the anterior urethra 
is becoming less frequent, owing to the rela- 
tive disappearance of venereal disease, 
trauma, both external and internal, still pro- 
duces a sufficient number of strictures of the 
anterior urethra to make these conditions 
fairly frequent. In addition, the greater in- 
cidence of operations upon the prostatic 
urethra has increased the number of in- 
stances of stricture formation at the bladder 
neck. 

The majority of strictures of both the an- 
terior and posterior urethra are adequately 
treated by conscirvative methods. These are 
sufficient to control infection and maintain 
a lumen which is satisfactory enough to pre- 
vent infection and back pressure effects upon 
the bladder and upper urinary tracts. Since 
these changes may be insidious, frequent 
check-ups by means of intravenous pyelogra- 
phy are necessary in addition to periodic 
study of the urethra and the urine. 

Patients with strictures of the anterior 
urethra can usually be maintained. satisfac- 
torily by instrumental dilatation properly 
done once every few months with filiforms 
and Philips followers. Care must be taken 
not to overstretch the urethra and thus create 
new scar tissue. Occasionally, internal 
urethrotomy, with the use of an instrument 


such as the Riba electrotome, is necessary. 


mm 


From the Department of Urology, The State 


University of Iowa. 
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However, a significant percentage of stric- 
tures of the anterior urethra cannot be 
treated by the methods just described, and 
a significant percentage of patients with blad- 
der neck contracture are not cured by trans- 
urethral removal or suprapubic removal of 
the scar tissue at the bladder neck. New scar 
tissue forms, with further constriction, and 
the patient is in difficulty again. Newer 
methods for reconstruction of the anterior 
urethra and the prostatic urethra in these 
cases have recently been instituted which 
have produced satisfactory results. This has 
created a new outlook for patients with these 
conditions. 

For the anterior urethra we have used 
at the University Hospitals for the past one 
and one-half years in a series of 25 patients 
the method of Johansen? of Sweden, which 
is an adaptation of the Denis-Browne * op- 
eration for hypospadias to urethral stricture. 
This operation for a stricture in the pendu- 
lous urethra is illustrated in Figures 1 to 5. 
A similar procedure is carried out for stric- 
ture of the bulbous urethra. The operation 
consists essentially of two stages. 

The first stage creates a partial or com- 
plete hypospadias. This does two things: It 
institutes excellent drainage for the whole 
strictured area, in and about which recurring 
infections have taken place and puts the 
whole area at rest. It consists essentially of 
opening up the strictured area to the outside 
and suturing the remnants of mucosa to the 
skin area as illustrated in Figures 1 and 2. 

At the second stage, utilizing the technique 
of Denis-Browne, the urethra is recon- 
structed, utilizing whatever remains of the 
mucosa and making up the remainder of the 
urethra from the surrounding skin edges as 


2 


illustrated in Figures 3, 4, and 5. This is 


em 


* References 2, 3, and 4. 
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TREATMENT OF URETHRAL STRICTURE 


patients results were uniformly good. An 
example of this is shown in Figure 64, B, 
and C. 

Bladder neck contracture following trans- 
urethral prostatic resection and other forms 
of prostatectomy can be very difficult to 
manage. It is hard to dilate these contrac- 
tures because the dilating sounds and _ fili- 
forms catch in the enlarged prostatic urethra 
since they cannot be readily directed through 
the tiny opening at the neck of the bladder 
which forms as a result of sear tissue. Trans- 
urethral resection of these bladder neck con- 
tractures is satisfactory in the majority of 
cases but in a very significant number, prob- 
ably about one out of three, is followed by 


very rapid recurrence of the condition. Su- 


Fig. 5.—Johansen operation for urethral stric- 
ture. Second stage. Stricture of the pendulous 
portion. Closure of lateral flaps. Care must be taken 
that no tension exists. Tension sutures of 32 steel 
wire with lead shot and beads are used. The skin 
i edges are closed with interrupted 000 plain ab- 
f sorbabie (gut) sutures. In about 10 cays the side- 
tracking catheter can be removed, and the patient 
begins to void satisfactorily through the newly 
created urethra. Adequate chemotherapy in the 
postoperative period is of great importance. 





ig. 4.—Johansen operation for urethral stric- 
ture. Second stage. Stricture of the pendulcus 
portion. The lateral flaps are undermined widely 
as illustrated. If necessary a vertical incision for 
relaxation of tension may be made on the dorsum 
of the penis. This is usually a wise maneuver. The 
corona of the gians is denuded to make it possible 
to carry out the urethra to the tip of the glans 
before closure is carried out as illustrated in 
Figure 5. The urine is side-tracked by either a 
perineal urethrostomy or a suprapubic cystostomy. 


1 stricture area is at rest and is well drained. 





uretl 


for 


associated with side-tracking of the urine 
hy means of a perineal urethrostomy or a 
suprapubic cystostomy. The second stage is 
carried out approximately two months after 
the first procedure. This interval allows all 
of the surrounding infection to clear up. By 
carefully utilizing enough skin so that it will 


be easy to form a new urethra and utilizing 





the surrounding skin under just the right 
amount of tension, a successful urethra can 
be created in almost every case. The patient 
then will no longer require dilatation, will 
void very satisfactorily, and ordinarily will ) 
have no difficulty at all with hair formation 
because of metaplastic changes in the skin 


forming the new urethra. In our series of 25 














prapubic removal of the scar tissue ordinarily 
is no more satisfactory than the transurethral 
technique but requires longer hospitalization. 

In 1951, Young, of San Ifrancisco, de- 
scribed a new method of treatment for con- 
genital bladder neck contracture which, in- 
stead of trying to accomplish the correction 
of the contracture by removal of scar tissue 


¥ References 5 and 6. 
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Fig. 6.4.—Showing the appearance after the first 
stage has been completed. Note the excellent heal- 
ing and the absence of induration. 

lig. 68.—Appearance after second stage. Note 
new meatus. Note well-healed wound. 

lig. 6C.—Note urethral 
urethra has been created. 


stream. Wide open 


alone, added a very significant step to the 
procedure. This significant step was the en- 
largement of the bladder neck by the utiliza- 
and musculature from. the 


tion of mucosa 


adjacent bladder wall. Thus a V-shaped 
tongue of bladder tissue was incorporated 
into the anterior portion of the prostatic 
urethra so that the entire prostatic urethra 
and bladder neck are markedly enlarged as 
a result of this additional flap of tissue. This, 
of course, is a very fundamental underlying 
principle in plastic surgery and worked very 
children with 


satisfactorily in congenital 


bladder neck contracture. 


Keed Nesbit £ recognized the possibilities 
of this procedure for the treatment of ac- 


quired bladder neck strictures following 


prostatectomy of various sorts and utilized 
this first about two years ago in such a case 


with great success. We have utilized the 


ee 


£ Personal communication to the authors. 
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Fig. 8.1.—Urethrogram of patient with bladder 
neck contracture after transurethral resection. Re- 
current. 


Fig. 8B —Urethrogram after bladder flap. Note 
wide open bladder neck. Flap is actually visualized 
on the urethrogram. 
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same procedure, which is diagrammatically 
illustrated in Figure 7.4, B, and C, in two 
cases with excellent results. Figure 84 and 
B are illustrative of one case. 


SUMMARY 

A brief discussion is given of the manage- 
ment of strictures of the anterior and pos- 
terior urethra of the acquired type, and a de- 
scription of newer methods utilizing the 
fundamental principles of plastic surgery is 
given. For strictures of the anterior urethra 
the principles of Denis-Browne are used, 
and for strictures of the posterior urethra 
flaps of bladder wall are incorporated into 
the strictured area. The techniques with re- 


sults in patients are illustrated. 
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Solitary Cyst of the Kidney 


Report of 1..0 Cases 


GERALD W. SCHWIEBINGER, M.D. 
and 
CLARENCE V. HODGES, M.D., Portland, Ore. 


There is general agreement that surgical 
exploration cf a solitary cyst of the kidney 
is indicated when other disease is suspected. 
such when 


There is not other 


lesions cannot be demonstrated. What symp- 


agreement 


tomatic and objective factors should be con- 
sidered prior to recommending surgery in 
the patient with a solitary cyst of the kidney ? 
Our recent experiences with two patients in 
whom renal tumor and cyst were indepen- 
dently present in the same kidney have 


prompted a reassessment of this problem. 


DEFINITION 

Cysts of the kidney have been classified 
into six general groups by White and Braun 
stein.“* These are (1) congenital or develop- 
mental, (2) obstructive, (3) neoplastic, 
(4) vascular, (5) inflammatory, and (6) 
parasitic. Solitary cysts of the kidney fall 
into the congenital or developmental group. 
These are also referred to as simple cysts, 
serous cysts, and large solitary cysts, and, 
when bleeding occurs into them, hemorrhagic 
cysts. Some authors ** differentiate the he- 
morrhagic cyst as a separate entity. It is 
with solitary cysts of the kidney that this 
paper is concerned, Such a cyst is defined 
by Herbut?° as a large serous cyst located 

Submitted for publication Nov. 18, 1954. 

From the Department of Surgery, University 
of Oregon Medical School. 


in any portion of the kidney and accompanied 
or unaccompanied by other large or small, 
primarily serous cysts. Grossly, these are 
whitish or bluish, thin, tense, translucent- 
walled structures containing a straw-colored 
fluid. 
PATHOGENESIS 

There are many theories of origin,'® falling 
into congenital and acquired groups. Albar- 
ran felt that solitary cysts of the kidney were 
in reality a simple variety of polycystic 
degeneration confined to a restricted portion 
of the kidney. Kampmeier conjectured that 
they were the result of persistence and later 
expansion of cystic tubules which failed to 
collapse during fetal life. Willis and Virchow 
believed that occlusion of papillary ducts by 
inflammatory sclerosis was responsible. Hil- 
debrandt postulated that failure of union of 
occurred 
that 
he could experimentally produce cystic dis- 


glomerular and tubular anlagen 


with cyst formation. Hepler’ found 
ease of the kidney by a combination of tubu- 


lar blockage with localized ischemia. He 
further postulated that, since tubular block- 
age and ischemia may be produced by 
neoplastic growths of the kidney, a cyst sec- 


ondary to a tumor would not be unusual. 


SYMPTOMS 
The symptomatology of a cyst of the 
kidney is primarily that resulting from local 
pressure, either upon the kidney itself or 
upon the neighboring organs. There is lack 
of agreement as to the incidence and the 
cause of hematuria in simple cysts. Gutier- 
that 
assignable cause is not infrequent. Shivers 
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rez stated hematuria with no other 








and Axilrod ** recently reported three cases 
of solitary cysts, in one of which there was 
hematuria. Cahill* found, in 43 cases of 
solitary cyst of the kidney, only 6 had shown 
hematuria; all were ascribable to associated 
lesions. Greenberg, Brodny, and Robins ™ 
also felt that when hematuria was present 
it usually was due to a complicating factor. 
Prather 


‘S stated that even microscopic 


hematuria was infrequent. Braasch,? how- 
ever, reported finding hematuria in 23 of 
163 cases. In most instances a complicating 
factor was found. Of 15 patients with solitary 
cysts of the kidney operated upon at this 
institution, 7 were found to have had hema- 
turia. One of these was secondary to a cal- 
culus and one to trauma, and two were 
associated with renal tumors. Hematuria 
was ascribed to the cyst in the remaining 
three cases. 
PATHOLOGY 

The more frequently associated lesions and 
complications from a solitary cyst of the 
kidney include calculi, hydronephrosis, pye- 
lonephritis, torsion, trauma, and infection of 
the cyst contents. An uncommon finding is 
a tumor associated with this lesion. Scholl *' 
reported a papillary cystadenoma in the base 
of a hemorrhagic cyst. Case 4 of Gutierrez’s 1° 
exhaustive survey revealed an_ infiltrating 
Wilms’ tumor in the wall of a cyst. Ritter *” 
found a malignant hypernephroma arising 
from or associated with a cyst. Ezickson and 
Greene * reported a solitary cyst with adeno- 
carcinoma in the wall of the cyst. LeComte 7° 
stated that a large proportion of hemorrhagic 
cysts have been found on painstaking histo- 
logic examination to contain carcinoma cells 
in their walls. Lowsley and Curtis ** found 
a hypernephroma and, in another patient, a 
papillary cystadenoma associated with a cyst 
of the kidney. Colston * reported the occur- 
rence of a solitary cyst and a papillary cyst- 
adenoma in the same kidney but unassociated 
as to location. Cunningham,® in 1915, de- 
scribed a case of cyst and carcinoma. Crab- 
tree ° found a solitary hemorrhagic cyst and 
a sarcoma in the same kidney. Greenberg's '* 
Case 1 revealed a hypernephroma of the 
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kidney with extension to the renal vein and 
an associated cyst of the lower pole. Rol- 
nick °° cites Quinby and Bright, who found 
a solid tumor associated with a solitary cyst 
of the kidney in three cases in a series of 
36 solitary cysts. In Cahill’s 43 cases one 
tumor was found adjacent to a cyst. Walsh ** 
mentioned a case of hypernephroma associ- 
ated with a solitary cyst in his discussion of 
the problem before the Royal Society of 
Medicine. Wheeler *° cited a case of a cyst 
of the kidney, from which clear fluid was 
obtained by needle aspiration ; on subsequent 
exploration it proved to contain an adeno- 


carcinoma. Gibson '® recently reported three 
cases of malignant growths associated with 


renal cystic disease. 


REPORT OF CASES 


CasE 1.—A 77-year-old white man, was admitted 
to the Urology Service with complaints of hema- 
turia and dysuria of two months’ duration. Physical 
examination was negative except for benign pro- 
Urinalysis 
scopic hematuria and pyuria. Cystoscopy revealed 


static hypertrophy. revealed micro- 
a granular, friable prostatic urethra with marked 
coarse trabeculation of the bladder. Retrograde 
pyelography revealed a large left hydronephrosis 
and a distorted poorly filled superior calyx. At 
operation a large, thin-walled, bluish solitary cyst 
was first encountered on the superior pole; on 
further dissection a small mass within the upper 
portion of the pelvis was felt. After nephrectomy, 
bisection of the kidney revealed this to be a papil- 
lary carcinoma arising from the superior calyx 
(Fig. 1.4 and B). Histologically this was identified 
as a papillary transitional cell carcinoma. A com- 
plete ureterectomy was subsequently performed and 
several papillary tumors of a similar histological 
nature were found within the uretheal lumen. 
CasE 2.—A 70-year-old white man, came to the 
Urology Service because of frequency, nocturia, 
difficulty in voiding, and dysuria. There were no 
complaints of hematuria or flank distress. Physical 
examination revealed an enlarged prostate but was 
otherwise not remarkable. Urinalyses on voided 
specimens revealed) pyuria without hematuria. 
Retrograde pyelography revealed a space-occupy- 
ing mass in the lower pole of the right kidney. The 
preoperative impression was a cyst of the right 
kidney. At operation a typical solitary cyst of the 
lower pole of the right kidney was found, but, in 
addition, on further mobilization of the kidney, a 
suspicious enlargement of the upper pole was noted. 
After nephrectomy bisection of the kidney revealed 
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COEXISTENCE OF RENAL TUMOR AND SOLITARY CYST 








Fig. 14.—Surgical specimen superimposed on Fig. 24.—Right kidney showing solitary cyst of 
retrograde ureteropyelogram of left kidney, show-  |ower pole and independently arising adeno- 
ing solitary cyst attached to superior pole with — carcinoma of the upper pole. 


underlying, infiltrating papillary carcinoma. Distal 
ureter shows tumor implants. 


CYST 





B : : 
CYST 

Fig. 18.—Diagrammatic representation of left Fig. 28.—Diagrammatic representation of right 
kidney. kidney. 
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a yellowish rounded mass, 4 cm. in its greatest 
diameter, in the cortex of the superior pole (Fig. 
2A and B). Histologically this proved to be an 
adenocarcinoma. 


DIAGNOSIS 

The diagnosis of a tumor associated with 
a cyst may first be suggested by a history 
of hematuria in a patient with a_ cystic- 
appearing lesion of the kidney. Urethrocys- 
toscopy and pyelography will give the answer 
in most cases. With the addition of renal 
angiography to our armamentarium, more 
diagnostic assistance may be had. In the 
specific case of solitary cysts with hematuria, 
aspiration of the cyst with injection of 
radiopaque medium as advocated by some 
authors * may give additional information, 
but it cannot be considered significant when 
no tumor is demonstrated and would have 
been fatally misleading in our cases. Cyto- 
logical studies of the urinary sediment may 
be helpful but again are of little value when 
negative. 

TREATMENT 

The main problem arises when a solitary 
cyst is diagnosed and no obvious tumor is 
seen. Braasch, in discussing Lowsley and 
Curtis’ paper,” said, “surgical exploration 
is necessary in practicaliy every case, since 
the possibility of renal neoplasm must be 
excluded.” Gutierrez concluded that the ideal 
course is to advise open surgical exploration 
of the kidney and the cyst by laparotomy with 
a view to resection of the cyst by one or 
another method. Herbut felt that the occur- 
rence of a malignant tumor in conjunction 
with a serous cyst is frequent enough to 
warrant serious consideration in any given 
case. Prather, after an excellent review of the 
differential diagnosis between renal tumor 
and renal cyst, concluded that surgical in- 
spection was still the most reliable method 
of differential diagnosis in most cases. Walsh, 
who agrees with Ilepler in his postulation 
that tumor can be the cause of a solitary 
cyst of the kidney, excludes only the very 
small asymptomatic cyst from renal explora- 


* References 1, 7, 9, and 11. 
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tion. Ainsworth and Vest! on the basis of 
their experience dispute this method of man- 
agement and rely on aspiration diagnosis of 
the solitary cyst. They further state that in 
20 cases, apparently several with hematuria, 
they have aspirated clear fluid and felt that 
they have thus ruled out the coexistence of 
a renal tumor. The majority of the evidence 
and the collective opinions of the articles in 
the literature would indicate that this is a 
radical approach to the problem and _ not 
“conservative” management. The infrequency 
of the coexistence of two lesions in the kid- 
ney, one benign and one malignant, does 
not seem to us to be sufficient justification 
for such a gamble. 


CONCLUSION 

Two additional cases have been reported 
wherein the coexistence of a solitary cyst 
of the kidney and an independently arising 
tumor was noted, These reemphasized for us 
what the experience of others has noted pre- 
viously, that solitary cyst of the kidney may 
be coexistent with more serious lesions. The 
cyst as the obvious lesion should not be con- 
strued as the only lesion present. When this 
finding is present with a clinical history 
of hematuria, more proof is required that 
the hematuria is due to cystic disease alone. 
It is evident, also, that a mere lack of 
hematuria is not a good reason for observing 
the lesion until such a symptom should 
develop. Admittedly the greater share of 
cysts operated upon will not have tumor 
either in their walls or in a separate segment 
of the kidney as in our two cases. However, 
we believe that surgical exploration is justi- 
fied to exclude tumor while at the same time 


allowing appropriate treatment of the cyst. 


SUMMARY 


Two cases in which renal tumor and soli- 
tary cyst coexisted are reported. 

Solitary cyst of the kidney justifies surgical 
exploration. 
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and 

DAVID WILENSKY, M.D.* 


New surgical techniques in peripheral vas 
cular diseases * have revived interest) in 
arteriography. One of the basic problems is 
to visualize the aorta and the femoral artery 
in their entirety and in one procedure, in 
order to obtain information about their ana- 
tomical and functional state on several films. 

evidence of intimal narrowing or obstruc 
tion obtained in the usual procedure by using 
a single film does not permit a positive dif 
ferential diagnosis between an organic and a 
spastic lesion. Multiple films taken in rapid 
succession are essential for proper diagnosis. 
lor this purpose a special apparatus with 
rapid change-over of cassettes has been de 
scribed. Tlowever, such special apparatus 
is not readily adaptable to existing equip 
ment and space. 

Injection of radiopaque medium into the 
aorta, properly timed, will visualize the fem- 
oral arteries and eliminates the need of an 
additional open or percutaneous injection 
into the femoral artery. Satisfactory aorto 
grams and femoral arteriograms can be ob- 
tained if the injection site into the aorta is 
kept below the renal arteries. Thus, the 
radiopaque medium is not wasted into a 
large visceral artery, and adequate visualiza 
tion results. 


Submitted for publication Dec. 3, 1954. 

From the Peripheral Vascular and Radiological 
Sections of the Jewish Sanitarium and Hospital for 
Chronic Diseases. 

* Dr. Wilensky died Aug. 30, 1954. 
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In the selection of patients referred for 
translumbar aortography, the following. cri- 
teria were established : 

1. No patient was accepted who had a 
history of occlusion — or 


acute coronary 


cerebrovascular accident of less than three 


months’ duration. 

2. Patients with elevated values for blood 
urea or hypertensive patients with systolic 
above 250 or diastolic 


pressure pressure 


above 110 or with more than 1 albumin 
in the urine were not acceptable. 


3. Cardiac 


patients who were, in our 
opinion, not good risks were rejected. 
}. For technical reasons, patients with 


flexion deformities of the lower extremities 
or spine could not be adapted to the flat sur 
face of the x-ray table and, therefore, were 
not used. 

Our procedure is as follows. We employ 
sodium acetrizoate (Urokon Sodium) 70% 
as the radiopaque medium. During the pre 
ceding day, an intravenous test dose is ad 
ministered, consisting of 2 cc. of 35% sodium 
acetrizoate. If no undue reaction occurs, 
aortography is carried out the following day 
with local anesthesia, supplemented — with 
trichloroethylene (Trilene). The patient is 
( Nembutal) 
and 50 mg. of tripelennamine (Pyribenza 


prepared with VPentobarbital 


mine ). 

Prior to the aortography, a flat film of the 
abdomen is taken with a metallic marker 
which is placed 7.5 em. from the midline 
and 3.5 em. from the costal margin. After 
the film is developed, a site of puncture is 
chosen that will permit placement of the 
needles below the level of the renal arteries, 
lower border of the first 


i. ¢., below the 


lumbar vertebra. 


FRACTIONATION TECHNIQUE IN) ARTERIOGRAPHY 


The needles are then inserted into the aor- 
ta; 5 cc. of sodium acetrizoate is injected, and 
a scout film is taken. This serves a dual 
purpose. First, the position of the needles 
is checked to see if they are placed at the 
correct level and not in one of the renal 
arteries. Thus, damage to the renal paren- 
chyma is avoided.7 If the puncture site is 
above the level of the renal arteries, the 
needles are removed and placed at a lower 
level, with the bevels directed cephalad. This 
is recommended to avoid unequal distribu- 
tion of the radiopaque medium in the iliac 
arteries. The second purpose of this injection 
is to determine whether the patient will tol- 
erate the procedure. In one case, we noticed 
vascular collapse after the injection of 5 ce. 
of sodium acetrizoate, although the injection 
site into the aorta was below the renal arter- 
ies. We promptly discontinued the procedure 
at this point. We believe that if we had used 
a larger dose in this patient, there might have 
been severer reaction. 

If the needles are properly placed, the first 
injection of 5 ce. outlines the lower aorta as 
well as the bifurcation of the iliac vessels. 
The scout film is purposely overexposed to 
enable it to be developed more rapidly. 

While waiting for the film to be developed, 
it is important to notice the return of a 
pulsating column of blood in the polyethylene 
tubing. If not, it is necessary to determine 
whether the needles are in the aorta and to 
watch carefully the condition of the patient. 
Qn one occasion, the failure of the return 
of the pulsating blood column was the first 
indication that the patient was going into 
vascular collapse. In over 50 aortograms 
there has been no difficulty with clotting in 
the needles or the polyethylene tubing. 

lor the second injection, 15 ce. of raiio- 
paque medium is used. At this time, a regular 
Bucky film is taken which is large enough 
to cover the site of injection to the upper 
2 in. of the superficial femoral vessel (Tig. 
1). We obtain, in this fashion, two films 
showing various degrees of filling of the 
aorta and iliac vessels. Radiographically, the 
—— 


+ References 4 and 5, 





Fig. 1—Aortogram. 





? Femoral Arteriogram. 


Fig. 2 


constancy of any particular filling defect can 
he assessed. On the second film, opacification 
of the iliac arteries is usually noted as well 
as the common femoral and its branches. 
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Since approximately five minutes elapsed 
between the first and second injection, an 
excretion pyelogram must be noted (Tig. 1). 
If such findings are not present, a third injec- 
tion is delayed until definite excretion by 
the kidneys can be observed. Each injection 
of the dye is carried out with the aid of an 
automatic apparatus. X-ray exposures are 
timed to coincide with the injection of the 
last of the opaque medium. 

If the procedure has progressed satisfac- 
torily to this point, a third and final injection 


is made consisting of 35 ec. of sodium acetri- 





Fig. 3—A, 
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one of the two 14X16 cassettes. In addition, 
one half of the length of the tunnel is lead- 
covered, to protect the top cassette in the 
tray. On the unprotected portion of the tun- 
nel is placed a Lysholm grid 

The first cassette is placed on the bottom 
of the tunnel in the section that is not cov- 
ered by the lead shield. The second cassette 
is placed on the lead-lined tray which is 
positioned under the protective lead shield. 
Upon completion of the third injection, an 
X-ray exposure is taken, the tray with the 
upper casette is pushed over to the unpro- 





Lysholm grid; #&, lead covering over half of tunnel; C, lead-lined tray which 


holds the second cassette, and /), opening through which first cassette is slipped to the unprotected 


portion of tunnel. 


zoate, Prior to this last injection, the patient 
is positioned on a tunnel which holds two 
1436 cassettes, each containing two 14>< 17 
films. The entire leg can be visualized on this 
film from the hip to the ankle, or it can be 
adjusted to define the vascular tree to the 
bifurcation of the popliteal arteries (lig. 2). 
The tube is centered over the tunnel. The 
tunnel used is pictured in Figure 3. It con- 
sists of two 1'4-in. plywood boards nailed 
together to form an oblong box, open on one 
side, On each end is a track which is set in 
the center of the tunnel. This track supports 
a lead-lined tray that is wide enough to hold 
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tected portion of the tunnel with a short stick. 
A second x-ray exposure is then made. The 
first film is protected by the lead lining of 
the tray during this second exposure. 

We have, in this manner, secured at least 
two films of any given area of the vascular 
system from the aorta to the midealf or lower. 
3y the foregoing technique of fractionation, 
we have eliminated the need of special ap- 
paratus and added an additional safety factor. 
The use of conventional 1417 films elim- 
inates the difficulty of storing large 14x 36 
films. Injections of large amounts of a radio- 
paque medium in the periaortic region are 
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also eliminated. Poor-risk patients are not 
subjected to massive injections of radiopaque 
medium which they may not tolerate. 

\side from the additions of a wooden cas 
sette tunnel, two 14X36 cassettes, and a 
Lysholm grid, a conventional tube stand of 
at least 52 in. is also required. No large Bucky 
equipment is needed. Since the injection can 
he done automatically, protection of the 


operator against stray radiation is complete. 


SUMMARY 
\ new technique of introducing a_radi- 
opaque medium by fractionation in’ trans 
lumbar aortography is presented. 
It is a safe and simple method which will 
help prevent serious sensitivity reactions. 


The entire vascular tree is visualized from 


the aorta, in the region of the renal arteries, 


to the dorsal pedis vessels. 
No expensive additional equipment is re 
quired, 


The operator is protected against excessive 
Ss 


stray radiation. 


ARTERIOGRAPHY 


Stanley Schulman and Malcolm Haber, our 


technical staff, cooperated in this process. 


1903 Avenue K (30). 


REFERENCES 

1. Julian O. G.; Dye, W. S.; Olvin, J. H., and 

Jordan, P. H.: Direct Surgery of Arteriosclerosis, 
\nn. Surg. 136:459, 1952 

2. Wylie, E. J.: 

\rteriosclerotic Thrombosis of Major 


Surgery 32:275, 1952. 


Thromboendartectomy — for 


\rteries, 


3. Wylie, FE. J., and MeGuiness, J. S.: 
tion and Treatment of Arteriosclerotic Stenosis of 
Major Arteries, Surg., Gynec. & Obst. 97:425, 1953. 


Recogni- 


4. Larsson, H., and Palmlov, A.: Abdominal 
\ortography with Special Reference to Its Compli- 
cations, Acta. radiol. 38:111, 1952. 

5. Miller, S. M.: Wylie, E. J.. and Hinman, 
I. Jre: Renal Complications from Aortography, 
Surgery 35:885, 1954 

6. Langsam, M., and Wilensky, D.: An Appa- 
ratus for Automatic Introduction of Radiopaque 
Media in Translumbar Aortography, Surgery 36: 


777, 1954. 








Kokitansky-Aschoff oo as FAted fo 


Pe aise Cholecystitis 
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and 

T. PAUL GUEST, M.D., Rochester, N. Y. 


The so-called Rokitansky-Aschotf sinuses 
of the gall bladder are very rarely visualized 
roentgenographically. Less than a dozen 
proved cases have been reported in the litera- 
ture. When radiographic visualization of 
these sinuses does occur, a definite diagnosis 
of chronic cholecystitis can be made and 
surgery is indicated. The pathologist fre- 
quently sees what are called Rokitansky- 
Aschoff sinuses, but it is rare for the sur- 
geon to grossly identify these, and even rarer 
for the roentgenologist to visualize them. 

The term Rokitansky-Aschotf sinuses, or 
Luschka’s erypts of the gall bladder, is ap 
plied to deep outpouchings of mucosa extend 
ing into or through the muscular coat and 
into the perimuscular layers, leading to sep 
aration of the interstices and delicate walls 
of the muscle bundles. Normally the gall 
bladder muscle bundles are resistant to such 
outpouchings. In the presence of inflamma 
tion, these contractile 


however, structures 


become weakened with and 


obstruction 
chronic overdistention and the mucosa can 
readily herniate through the intermuscular 
septa and extend into the perimuscular tis 
sues, even reaching the serosa. 


An excellent article was written on this 


pathological condition by Robertson and 


Ferguson. These authors examined 495 gall 
bladders, 175 postmortem specimens and 320 
from surgical operations. They noted that 
there both the number 


was an increase in 
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and the depth of Luschka’s crypts ( Rokitan- 
sky-Aschoff sinuses ) in gall bladders in which 
chronic inflammation has been present. They 
described these sinuses as the indentations 
of the mucosal epithelium which range from 
shallow grooves or pouches, which hardly 
merit the qualifying word pathologic, to 
deeply penetrating, complexly branching in- 
vaginations. They noted that when these 
structures became partially or completely cut 
off from the surface they became dilated in 
whole or in part and often assumed the char- 
acteristics of the On 


occasion, bile pigments and irregularly ar- 


so-called adenoma. 
ranged collections of cholesterol crystals were 
observed in the crypts, but, as a rule, these 
contained a fluid. 


All degrees of inflammation were seen, in- 


transparent mucin-like 
cluding abscess formation, complete oblitera- 
tion of the epithelial cells that normally line 
the space, and even rupture into the peri- 
toneal cavity or the liver. Generally, ana- 
tomic signs of inflammation were absent, and 
there is little reason to conclude that infec 
tion or irritation played other then a second- 
ary role. 

It was the feeling of these authors. that 
the initial invagination of the mucosa of the 
gall bladder in underlying layers was un- 
questionably produced by intra- 
cystic pressure, perhaps with relaxation of 


increased 


the elements which composed the wall. They 
felt that the further development of the diver- 
ticula, particularly budding of pouches and 
cyst formation, may be aided by the pres- 
sure of contained secretions. In their series 
approximately half of all gail bladders re 
moved from persons than 30 


more years 


of age showed 


\schottf 


underlying structures. 


invagination (Rokitansky- 


sinuses) of the 


miucosa into the 


irs 


he 
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It was the feeling of Robertson and Fergu- 
son that this situation was caused by in- 
creased intracystic pressure, the result of 
neurogenic dysfunctional states of the extra- 
hepatic biliary system, but in some cases 
mechanical factors such as stones and in- 
flammatory obstructions were considered 
contributory. They felt that these crypts 
corresponded in every respect to the so- 
called diverticula of the colon and urinary 
bladder and should be denominated “diver- 
ticula of the gallbladder.” They were de- 
scribed by Rokitansky and Aschoff and at 
the same time by Luschka and others. For 
this reason it was felt that there was little 
except custom to justify calling them Lusch- 
ka’s crypts or Rokitansky-Ascoff sinuses. In 
all probability the term diverticula of the 
gall bladder would be preferable. 

The first radiological referrence to the 
Rokitansky-Aschoff sinuses was made by 
McCorkle and Fong in their description of a 
case of acute pneumocholecystitis in 1942. 
Subsequently, Ackerman described a case of 
diverticulosis of the gall bladder in 1948. It 
remained for Bean and Kocher, in 1950, to 
bring this condition forth as an entity in 
American radiologic literature. They de- 
scribed the gall bladder as showing moderate 
concentration of the dye, with numerous 
round-bottom, flash-like outpouchings ex- 
tending from the mucosa into a thickened 
gall bladder wall. No shrinkage of the gall 
bladder was noted after a fatty meal. They 
felt that a stricture was present in the prox- 
imal portion of the gall bladder and that the 
Kokitansky-Aschotf sinuses were found distal 
to this. Some authors in reviewing this sub 
ject have thought that this stricture was 
congenital in nature, but others think that 
it is due to macroscopic sinuses containing 
pigment. 

We recently treated a patient who pre- 
sented a classic picture of chronic cholecysti 
tis and in whom Rokitansky-Aschoff sinuses 
were demonstrated preoperatively and a posi 
tive diagnosis of chronic cholecystitis was 
made postoperatively. We thought that a de 


tailed report of this case would be of interest. 





The patient, a 39-year-old white woman, was seen 
in May, 1954. She complained of recurrent attacks 
of acute indigestion and a persistent chronic gaseous 
dyspepsia of 18 months’ duration. These attacks had 
progressively increased in frequency so that during 
the past six months they had occurred twice weekly. 
They were usually initiated by the ingestion of 
fatty foods and were manifested by epigastric 
fullness, “heart-burn,” pain between the shoulder 
blades, nausea, and frequently vomiting. She had 
consulted several physicans, and when two radio- 
graphic studies of the gall bladder, together with a 


complete gastrointestinal series, were reported 


Fig. 1—Roentgenogram showing Rokitansky- 
\schofft densities. 


negative her symptoms were attributed to nerves. 
She was subsequently seen by us. A complete 
physical examination with examination of the blood 
ind urine revealed nothing of significance. We were 
so impressed with the history of biliary tract disease 
that repeated roentgenograms were suggested. 
The gall bladder was examined radiographically 
by the usual technique and revealed excellent dye 
concentration. General characteristics appeared 
anatomical. However, a distinct rosary of small 
oval densities was demonstrated surrounding the 
contour of the gall bladder. The texture of these 
unusual beads appeared similar to the opaque 


| a 








the gall bladder itself. All these 


small bodies were closely related but showed no 


material within 
visible connections with the dye-filled fundus. There 
Was minimal contraction of the neck. The important 
and significant finding of the opaque beads was best 
No 


and no 


studied on the postprandial films. translucent 


or opaque stones were visualized intra 


mural calcifications were demonstrated. 

The impression from the x-ray examination was 
that the chain of densities noted about the periphery 
of the gall bladder represented Rokitansky-Aschofi 
sinuses (Itig. 1). 

At operation the gall bladder was found to be 
chronically diseased. There were a few surrounding 
adhesions. The wall was at least 1.5 cm. in thick 


ness. On palpation the gall bladder was compress 





ible and no stones were felt. Running through the 


wall one could feel small 0.5- to 1l-cm.-sized cystic- 


fecling nodules. This gave one the impression 
almost that there were multiple small polyps 
attached to the wall of the gall bladder. No in 


flammatory obstruction was present. The liver, pan- 
creas, and biliary ducts were grossly normal. The 
bed of the gall bladder 
but a cholecystectomy 


Was more vascular than 


normal, was performed 


without event. 
the 
unremarkable. 


Pathological examination confirmed 
The 


Scattered round cells were seen in the submucosa, 


TOSS 


findings. mucosal lining was 


which was thickened and edematous, as were the 


muscular coats. Markedly dilated mucosal glands 
containing amorphous matter were seen within the 
Some. of 


wall. them contained dense, dark brown 


amorphous material, presumably bile precipitate. A 
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pathological diagnosis of chronic cholecystitis with 


Rokitansky-Aschoff sinuses was made (Fig. 2). 

The patient had an uneventful coiivalescence and 
vas dismissed on her 11th postoperative day. She 
has been carefully followed for a period of SIX 
months; her digestive symptoms have completely 


disappeared, and she has gained 15 Ib. in weight. 


COMMENT 
This is an interesting case that has illus- 
trated the occasional role of chronic chole- 
cystitis in the presence of Rokitansky-Aschotf 
sinuses. The results obtained in the treatment 
of this case, together with the opinion in 
the literature, would indicate that whenever 


a 


Rokitansky-Aschoff sinuses. 


such a condition can be diagnosed roent- 
genographically surgery is indicated. We are 
of the opinion that a few patients have not 
received the desirable therapy for this prob- 


lem, largely owing to the fact that the roent- 


venologist could not demonstrate stones or 
other specific disease. 

Rokitansky-.\schotf sinuses are not found 
more frequently roentgenographically because 
of many factors. Complete failure of dye 
concentration from disease with nonvisuali- 
zation is presumably the most frequent rea- 
son. Size of the sinus orifices, iInspissated 
bile, and related cellular deposits may cer- 
tainly prevent the opaque medium from en- 
tering the sinuses. Nonuse of the fatty meal 


CHRONIC CHOLECYSTITIS 


with associated delayed film also could pos- 
sibly result in poor visualization. There are 
possibly other reasons, such as misinterpre- 
tation and poor film technique, but these fac- 
tors can easily be eliminated. Realization of 
these various errors should stimulate our 
diagnostic acumen and result in more com- 
plete and thorough examination. 


SUM MARY 
\ case of chronic cholecystitis in which 
preoperative visualization of Rokitansky- 


\schotf sinuses was obtained is presented. 
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ILLUSTRATED 


Pulmonary .— 


an Enlarging Veoplasm 
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Among the benign thoracic neoplasms, 
pulmonary hamartomas have been considered 
one of the most innocent. The 10 patients 
whose cases are reported in this paper had 
lesions of this type which we have considered 
worthy of recording because all of the tumors 
showed varying degrees of enlargement on 
roentgen examination. The tumors were con- 
sidered possible carcinoma in nine instances 
tuberculoma in before a definite 


and one 


pathologic diagnosis was made. 
REPORT OF CASES 

Case 1—S. M. (VAH 151921), a 38-year-old 
white man, was admitted to the hospital, Sept. 6 
1950, because of a round lesion of the left lung 
which had increased 1.0 em. in diameter during the 
preceding year. The patient had no pulmonary 
symptoms, and physical examination revealed no 
abnormalities. Skin tests to PPD, blastomycin, coc- 
cidioidin, and histoplasmin were negative. Bronchos- 
copy was not contributory. Roentgenograms of the 
thorax (Fig. 1) revealed a round lesion, 1.5 em. in 
diameter, in the superior segment of the left lower 
lobe. Review of the patient’s previous film showed 


that 1.0 cm. in diameter 


the lesion had increased 
during the preceding year. 
Thoracotomy and superior segmentectomy were 
performed on Sept. 16, 1950, with the use of a 
posterolateral approach. The coin-type tumor proved 
to be a Histo- 
cartilaginous 
columnar epithelium in a 


well-circumscribed hamartoma. 


logically, the tumor consisted of 


islands and clefts of 
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Fig. 1. 


Anteroposterior thoracic roentgenogram, 
showing 1.5-cm. round lesion in left midlung field 
between posterior 7th and 8th ribs. 


fibrous capsule. The postoperative course was un- 
eventful. 

Case 2.--L. X. P. (VAH 137014), a 32-year-old 
white man, was admitted to the hospital, June 1, 
1951, because of a round lesion of the right lung. 
He was asymptomatic and the only abnormal physi- 
cal findings were decreased breath sounds over the 
right lower chest in the midaxillary line. Thoracic 
roentgenograms (Fig. 2) demonstrated a round 
mass 5.0 cm. in diameter in the right lower lung 
field. A survey chest x-ray taken in 1949 was re- 
viewed, and the same lesion was apparently present 
in the right lower lung field although it seemed to be 
just one-half the size at the time of hospital admis- 
sion. At bronchoscopy, a globular mass appeared to 
obstruct the right medial basilar bronchus, but bi- 
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Fig. 2—Anteroposterior and right lateral x-rays 
of chest with 5.0-cm. round lesion in right lower 
lung field. 


opsy demonstrated only cartilage and bronchial 
mucosa. 

Right thoracotomy was performed on June 6, 
1951, with the use of a posterolateral, sixth inter- 
space approach to the pleural space. A right lower 
lobectomy was performed. A yellow-gray mass 6.0 
cm. in diameter eccupied the center of the lobe. The 
lesion was attached to the medial basilar bronchus 


by a pedicle, measuring 1.5 cm. across its base, and 


Fig. 3—Gross specimen (Case 2), showing right 
lower lobe with 6.0 cm. hamartoma attached by 
stalk to the medial basal bronchus. 





protruded into the bronchus (Fig. 3). Histologically, 
the tumor was made up of cartilaginous islands, 
clefts of bronchial epithelium, mucus glands, fat, 
lymphocytes, and myxomatous tissue. The patient's 
postoperative course was uneventiul (Fig. 4). 
Case 3.—F. R. (VAH 144412), a 58-year-old 


white man, was admitted Aug. 28, 1951, because of 


Fig. 4.—Postoperative roentgenogram (Case 2) 
after right lower lobectomy. 











Anteroposterior and left lateral thoracic 


Fig. 5. 
roentgenograms showing large mass in lingular seg- 
ment of left upper lobe. 


a round lesion of the left lung which had more than 
doubled in size over a period of two years. The 
patient had no symptoms referable to the respiratory 
tract, and physical examination had not been con- 


Fig. 6.—Anteroposterior and left anterior oblique 
chest x-rays showing 1.5 cm. round lesions in middle 


lobe of right lung. 





130 


A. M, A. ARCHIVES OF SURGERY 





tributory. Thoracic roentgenograms (Fig. 5) 
showed a rounded density in the anterior area of 
the left lower lobe. Bronchoscopy findings suggested 
an extrabronchial lesion of the left upper lobe. 

On Oct. 9, 


formed through the periosteal bed of the resected 


1951, a left thoracotomy was per- 


fifth rib, with the use of a posterolateral approach. 
A large mass in the lingula of the left upper lobe 


was removed by a_ subsegmental resection. The 
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Fig. 7.—Microscopic section of hamartoma (Case 
5) showing cartilage, myxomatous tissue, and epi- 
thelium-lined cleft; reduced to 45 of mag. x 65. 


Fig. 8—Anteroposterior and left anterior oblique 


chest x-rays demonstrating hamartoma in = right 
middle lobe. 


lesion proved to be a_ lobulated yellow-gray 
tumor measuring 10 cm. in its greatest diameter, 
with a 1.5-cm. central cystic area containing mucin- 
ous material. Histologically, the tumor was made 
up of a fibrous capsule, columns of cartilage, and 
masses of myxomatous cells. The patient's post- 
operative course was satisfactory. 

Case 4.—H. E. E. (VAH 140297), a 46-year-old 
white man, was admitted to the hospital July 14, 
1952, because of a round lesion of the right lung 
which had increased in size 0.5 cm. over a six-month 
period. The patient was asymptomatic, and results 
of physical examination were within normal limits. 
A chest x-ray showed a round lesion of the lateral 
segment of the right middle lobe 1.5 cm. in diameter 
(Fig. 6). 

At right thoracotomy on Sept. 2, 1952, a round 
lesion was removed from the lateral segment of the 
middle lobe by wedge resection. The nodule on cut 
section was 1.5 cm. in diameter and had a pearl-gray 
color. The bulk of the lesion, on microscopic exami- 
nation, was made up of cartilaginous lobules, with 
interstitial areas of fibrous tissue, fat, and cuboidal 
epithelium. The patient's convalescence was un- 
eventful. 

Case 5.—]J. M. M. (VAH 139562), a 65-year-old 
white man, was admitted to the hospital April 5, 
1953, because of a round lesion in the anterior basal 
segment of the right lower lobe. It was thought that 
the lesion had increased a few millimeters in di- 
ameter over a one-year period. The lesion was 
removed by a subsegmental resection on April 9, 
1953. On cut section the lesion was of cartilaginous 


consistency and pink-gray in color and measured 














Fig. 9. 


mag. X 150) of hamartoma showing cartilage and 


Microscopic sections (reduced to 44 of 
epithelium in a fibromyxomatous framework. 
Fig. 10.—Anteroposterior x-ray of chest showing 


round lesion in right second anterior interspace and 
right apical cavitary and infiltrative lesion, 
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2.0 cm. in diameter. Histologically cartilage was 
the predominant tissue, with septa of fat, myxo- 
(Fig. 7). 
The postoperative course of the patient was un- 


matous tissue, and cuboidal epithelium 


eventful. 

Case 6.—H. T. L. (VAH 141420), a 59-year-old 
white man, was admitted Oct. 9, 1952, because of a 
productive cough, dyspnea, and a round lesion of 
the right lung. A review of the patient’s x-rays 
showed no evidence of the lesion in films taken five 
years previously and a lesion 1.5 cm. in diameter 
in the right lower lung as well as pneumonitis in 
(Fig. 8). 


The round lesion was removed from the middle 


the left lower lung 


lobe by subsegmental resection at right thoracotomy 


on March 6, 1953, and proved to be a hamartoma on 





4 


’ 


lig. 11.—Thoracie roentgenogram of Case 
showing increase in size of nodule in right second 
interspace. 
examination. demon- 


frozen-section Microscopy 


strated a fibrous capsule surrounding islands of 
mature cartilage, with fibrous tissue and bronchial 
epithelium between the islands (Fig. 9). The pa- 
tient’s convalescence was uneventful. 

Cask 7.—W. B. (VAH_ 145534), a 50-year-old 
white man, was hospitalized April 7, 1953, because a 
right apical lesion had been discovered on a routine 
mobile survey film two months previously. Thoracic 
roentgenograms (lig. 10) revealed a dense infiltrate 
in most of the circle of the right Ist rib with a 
central area ¢f rarefaction 2.0 em. in diameter. In 
addition, a 1.0-cm. round nodule was present in the 
right second interspace. Sputum smears and cultures 
for acid-fast bacilli were positive. 
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Fig. 13.—Chest x-ray showing round lesion of 
right lower lobe at cardiophrenic angle. 
= i a * m ’ , 
\fter 13 months’ treatment with streptomycin and 
ie. 12.—Histologic section of hamartoma (Case isoniazid, very little change had occurred in_ the 
7), showing cartilage, epithelium, and fibromyxoma- —- Foentgenograms. The patient's sputum remained 
tous tissue (reduced to 44 of mag. < 100). positive; the apical cavity persisted, and the nodule 
_ Fig. 14.—Anteroposterior and right lateral roentgenograms (Case 10), showing apparent 
increase in size of round lesion in right lower lobe compared to Figure 13. 
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in the right second interspace had increased slightly 
in size (Fig. 11). A resection of the right apical and 
posterior segments of the upper lobe was performed 
on June 10, 1954, with a posterolateral approach for 
the thoracotomy. The nodular lesion proved to be 
2.0 
scopically was composed of cartilaginous islands 


a hamartoma cm. in diameter which micro- 
with irregular clefts lined by respiratory epithelium 
(Fig. 12). The cavitary lesion proved to be positive 
on smear and culture for tubercle bacilli. The pa- 
tient’s postoperative course was satisfactory. 

Case 8.—R. T. D. (VAH 134426), a 58-year-old 
white man, was admitted to the hospital on Sept. 
22, 1951, and died as the result of uremia secondary 
to multiple myeloma on Noy. 20, 1951. Chest x-rays 
had revealed multiple osteolytic lesions of the rib 
and a round lesion in the right upper lung’ field, 
which had increased in size from 0.5 to 1.0 cm 
diameter in one year’s time. 
the nodule of the 


right upper lobe proved to be a gray-white lesion of 


At postmortem examination 
cartilaginous consistency, about 2.0 em. in diameter. 
Microscopic sections showed foci of cartilage sur 
rounded by strands of loose myxomatous tissue, fat, 
nerve elements, and occasional strips of ciliated 
columnar epithelium. 

Case 9.—G. C. (VAH_ 139418), a 56-year-old 
white man, who was admitted to the hospital on June 
2, 1952, died as the result of widespread metastases 
from an adenocarcinoma of the cecum and multiple 
pulmonary emboli on July 8, 1952. Although previ 
ous chest x-rays had been negative, his admission 
film showed a round lesion of the left lower lobe. 


Fig. 15.—Microscopic section of hamartoma 
(Case 10), demonstrating masses of immature car- 
tilage with clefts of epithelial cells (reduced to 4 of 
mag. X 150). 
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Fig. 16.—Postoperative chest x-ray (Case 10) 


after posterior basal segmentectomy. 


At postmortem examination a round lesion was 
tound in the left lower lobe, 2.0 cm. in diameter. 
Histologic examination demonstrated cartilaginous 
islands in a fibromyxomatous stroma, with inter- 
vening spaces lined by columnar epithelium. 

Case 10.—J. S. (St. J. 5056), a 50-year-old white 
housewife, was admitted to the hospital on April 
23, 1954, because of a round lesion in the right lower 
lung field. The patient was asymptomatic, but chest 
x-rays taken three months previously had shown 
the 
period of observation the round shadow 


During this 
had 
parently increased 0.5 cm. in diameter (Figs. 13 
14). 

A right thoracotomy was performed on April 27, 
1954. The 


posterolateral incision, and the lung lesion was re- 


lesion of the right lower lung. 


ap- 
and 


pleural space was entered through a 
moved by a posterior, basal segmental resection. 
The tumor proved to be a 2.5 em. white nodule 
which on cut section was seen to be of cartilaginous 
consistency. Microscopic sections showed a_ pre- 
ponderance of cartilaginous tissue, with clefts of 
epithelium and fibromyxomatous tissue (Fig. 15). 


The 
was discharged on May 1, 1954 (Fig. 


uneventful, and she 


16). 


patient's recovery was 


COMMENT 

\Ithough the increasing interest in tho- 
racic neoplasms has been vividly reflected in 
the rapidly accumulating accounts of pulmo- 
nary hamartomas,* the primary clinical in- 


eee 


* References 2, 3, 6, 7, 10, and 15. 
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terest in these lesions has been in the difficult 
differential diagnosis the tumors present. 
Considerable time elapsed after Albrecht ! 
coined the classification into which these 
tumors might be included and the recognition 
of pulmonary types of the neoplasm, but by 
1950* more than 100 hamartomas of the 
lung had been recorded. Owing to the work 
of Womack and Graham,'* the dangerous 
potential in relatively benign lesions of the 
lung have been recognized, and a few re- 
ports have pointed out the clinical hazards 
or pathologic instability of some hamar- 
tomase 

The problems of diagnosis are well illus- 
trated by the cases presented and a detailed 
review of the patients has not been clarify- 
ing, for in only one of the patients (Case 3) 
was calcification noted in the roentgenogram 
shadow, but calcium was found histologically 
in two (Cases 3 and 9). Six of the lesions 
were found in the right lung and four in the 
left, but they were evenly distributed in the 
various lobes and in depth of residence within 
the lung. 

The lesions studied in this group have been 
a selected series, but pathologically (except 
for Case 3), the tumors have not presented 
unusual histologic features. In none of the 
patients have lymph node metastases been 
demonstrated, or have multiple tumors or 
recurrent tumors been encountered. 


SUM MARY 

Ten patients are presented who had _ pul- 
monary hamartomas which showed growth 
or enlargement of varying degree on roent- 
gen examination 





¥ References 8, 9, and 12. 
£ References 4, 5, 11, 13, and 14. 
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THE FUNCTION OF THE GASTRIC ANTRUM IN HEALTH AND DISEASE 


LESTER R. DRAGSTEDT, M.D., Ph.D.; EDWARD R. WOODWARD, M.D. 
HARRY A. OBERHELMAN Jr., M.D.; SHIRL O. EVANS, M.D. 
STANLEY P. RIGLER, M.D.; JOHN H. LANDOR, M.D. 

LESTER R. DRAGSTEDT II, M.D., and 
EDWARD S. LYON, M.D., Chicago 


XPERIMENTAL proof has been secured supporting the postulate of [dkins 

that the gastric phase of secretion is mediated by the antrum of the stomach, 
which functions as an endocrine organ, releasing the gastric secretory stimulant, 
gastrin, under appropriate conditions. .\s is indicated in Figure 1, the release of 
gastrin from the mucous membrane of the antrum is brought about by local stimu- 
lation, by food, peristalsis, and distention. Inhibition of antrum function results from 
the contact of acid with the antrum mucosa when the concentration of acid reaches 
a critical level. 

experimental proof that gastrin is liberated from the antrum on contact with 
food or as a result of distention is illustrated in Figure 2. Food plus distention is a 
more adequate stimulus for gastrin release than either distention or food alone. 
\ hypersecretion of gastric juice of antrum origin may be induced by transplanting 
the antrum of the stomach into the colon as a diverticulum. This hypersecretion is 
abolished if the colon containing the diverticulum is excluded from gastrointestinal 
continuity and washed free of fecal material or food. Obstruction to the isolated 
segment of colon containing the antrum transplant produces a vigorous secretion 
of gastric juice, even though no food or other material is introduced into the colon. 
This stimulation of the transplanted antrum is brought about by the excessive peri- 
stalsis in the obstructed, isolated colon. 

Proof for the statement that acid applied to the antrum mucosa inhibits the gastric 
phase of secretion is provided by experiments in Figure 3. The application of acid 
solutions to the antrum mucosa, however, failed to abolish the secretion of gastric 
juice induced by insulin hypoglycemia or by the presence of food in the intestinal 
tract. These findings suggest that the application of acid abolishes the antrum phase 
of secretion by a local effect and not through the liberation of an inhibitory chemical 
substance into the blood stream. The application of cocaine to the antrum mucosa 
prevents the release of gastrin by the application of either food or distention, 

Hyperfunction of the gastric antrum resulting in hypersecretion can be produced 
by inereasing those factors which stimulate the antrum, decreasing those factors 
which inhibit the antrum, or a combination of the two factors. The net result is to 
cause the release of an excessive amount of gastrin or a prolongation of the period of 

From the Department of Surgery of The University of Chicago. 
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time during which gastrin is being released from the antrum mucosa. Experi- 
mentally, antrum hyperfunction with hypersecretion was produced in dogs by experi- 
mental pyloric obstruction (Fig. +). Hyperfunction of the antrum was also induced 
by removing part of the acid-secreting body of the stomach so that acid inhibition 
of the antrum mucosa did not occur. Prolongation of antrum function with hyper- 
secretion was also induced in dogs by dividing the vagus nerves to the stomach. It 
is probable that this factor of stasis in the stomach following vagotomy alone, with 
resultant hypersecretion of gastric juice of antrum origin, has been a factor in pro- 
ducing the unfavorable results seen in patients where vagotomy alone has been 
carried out in the treatment of duodenal ulcer. 

The clinical applications of these experimental studies are briefiy referred to in 
Figure 5. The evidence now seems impressive that duodenal ulcers are due to a 
hypersecretion of gastric juice of nervous origin whereas gastric ulcers are usually 
due to hypersecretion of gastric juice of humoral or hormonal origin and arise as a 
result of hyperfunction or prolonged function of the gastric antrum. These concepts 
help to explain some of the differences in the response of gastric and duodenal ulcers 


to surgical treatment. 
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RETROPERITONEAL TUMORS IN INFANTS AND CHILDREN 


CHARLES A. KRUSE, M.D. 
SANTA MONICA, CALIF. 
WILLIAM H. SNYDER Jr., M.D. 
E. M. GREANEY Jr., M.D. 
AND 
LAWRENCE CHAFFIN, M.D. 
LOS ANGELES 


He CLINICAL, anatomical, and statistical features of an initial series of 88 
retroperitoneal tumors in infants and children are depicted, together with the pre- 
senting symptoms, age incidence, and pathological types. Curability and the im- 
portance of early diagnosis is emphasized by recent reevaluation (to January, 1954) 
of 111 neuroblastoma and Wilms’ tumor cases. The transabdominal surgical approach 
with initial ligation of the renal pedicle and inclusion of Gerota’s fascia in the removal 


of a Wilms’ tumor is shown to be essential for an adequate cancer operation. 


CLINICAL ASPECTS 

Since retroperitoneal growths form the most frequent abdominal tumor of child- 
hood, they are often encountered by the general surgeon. If one visualizes the growing 
retroperitoneal tumor as it pushes the posterior peritoneum forward and displaces 
From the Surgical Service, Los Angeles Children’s Hospital and the University of Southern 

California School of Medicine at Los Angeles. 
Shown as a scientific exhibit of the Section on Surgery, General and Abdominal, at the 
103rd Annual Meeting of the American Medical Association, San Francisco, June 21-25, 1954. 


Fig. 1.—Artist’s conception of developing retroperitoneal tumor, crowding the intra-abdominal 
Organs. 
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the intra-abdominal organs, then one will understand the insidious nature of the onset 
and early similarity of symptoms of many of these tumors, regardless of whether they 
arise from the kidney or the sympathetic chain, or whether they are benign or malig- 
nant (Fig. 1). 

In a previous report ! we noted that the initial signs and symptoms in one-half of a 
group of retroperitoneal tumors were those of an enlarging abdomen and a palpable 
mass. Inthe other half, systemic manifestations were predominant. These were gastro- 
intestinal disturbances, fever, pulmonary symptoms, anemia, and, occasionally, signs 
suggestive of an acute abdominal condition (Table 1). 


TaBLe 1.—Presenting Symptoms of Retroperitoneal Tumors in Childhood 


Enlarging abdomen or mass 


Loa heat mater e okie iiews Ae eee ee ee ibonere O1% 
Gastrointestinal ..... 6066s. EAS ECS WOT oS RTM ORNS DE VRBO RS ‘ HOG 
POM So cease.p sie costae ase eak Sr BEARD One Sew Sie ain nna earpiece ; 30% 
SORGTITUGIODAL 65. ccc edited tcawe RS eseetaienns 29% 
BOYER ciive ness Ser ay a eee psd ealaves ; 16% 
Genitourinary Sida ObE geuiissea hea ia - : 12% 
PATTER 555 Va es Gur sy eaiornintnnt Stok ip Beery RES eta nase RsaRe Ore Siu ere Keele 6% 


Clinical entities confused with retroperitoneal tumors in this series are listed in 
Table 2. Under the acute abdomen grouping, abdominal pain and tenderness were 
sufficiently impressive to result in appendectomy in four cases, and four others were 
observed for appendiceal abscess. A history of trauma with splinting of the left side 
suggested a diagnosis of ruptured spleen three times. 


TABLE 2. 


Clinical Entities Confused with Retroperitoncal Tumors in Children’s Hospital Series 


Blood dyserasias.. sid eehea AE eae RRP TIS iia ei eee 12 
Acute abdomen,......... eye gets is : 11 
BPIONOMEORALY ©...o ce is ceeds es P ar - 
Tubereulosis 


g 
Mesenteric and dermoid eysts.. . 7 
Polyeystie kidney..... i 
Orthopedic conditions,...... 


CLASSIFICATION 
The following clinical classification of retroperitoneal tumors has been found to 
he generally acceptable: (a) embryoma of the kidney (Wilms? tumor), (>) neuro- 
blastoma, (¢) benign tumor, and (d) adrenal cortical adenoma. Table 3 indicates the 
relative frequency of occurence of the different types. 


TaBLe 3.—Classification of Retroperitoneal Tumors 


Series of SS Consecutive Cases from Los Angeles Children’s Hospital 


Total 
Type Number Percentage 
Embryoma of Kidmey, OF WHS oo. c cise esccscscccsccvoies Semenesied en 50 a7 
PMORTODERSUOIED 6s isc vkccandcnccvoeseriness eee Tr 34 30 
Benign tumor es 


o 


. » 


Pathological classification after operation or autopsy 


INCIDENCE AND SEX 
Retroperitoneal tumors occurred, on the average, in 1 in 1000 patients consecu- 
tively admitted to Children’s Hospital; however, they were responsible for 1 in 100 


deaths. The average age of the patients was 38 months (Graph) ; 53 were boys and 35 
were girls. 
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GEROTA'S FASCIA 


Fig. 2—The dark line indicates Gerota’s fascia, which surrounds the kidney. This is to be 
included in the resection of the retroperitoneal tumor. 
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ANATOMICAL FACTORS 

Surgical Approach.—The transabdominal surgical approach with initial ligation 
of the renal pedicle and inclusion of both anterior and posterior layers of Gerota's 
fascia in the removal of a Wilms’ tumor appears essential for an adequate cancer opera- 
tion (igs. 2 and 3). 

Although no specific comparative data can be obtained from the literature and in- 
sufficient comparative statistics are available from our own series, it is apparent that 
the lumbar approach necessitates entering into the perirenal fatty tissue and incising 


PERITONEUM & 
ABDOMINAL ViSC ERA 








/ - b 4p. 
LIVER KIDNEY URETER ja 

Fig. 3.—This indicates the approach through a right rectus abdominal incision. The retro- 
peritoneal structures are exposed by retracing the ascending colon and its mesentery to the left 
side after the posterior peritoneum has been incised laterally. A transverse abdominal incision 
may be used as well, in most cases, and has certain physiological advantages. 





Asc, COLON 


Fig. 4—This is a cross-section showing the structures overlying the tumor in the retroperi- 
toneal space. 
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Fig. 5.—The posterior peritoneum has been severed laterally and the colon rotated to the left, 
exposing the tumor. 


Gerota’s fascia. Also the tumor is necessarily manipulated before ligation of the renal 
pedicle ( Figs. 4 and 5). 

A study of a significant series of renal neoplasms has heen reported by McDonald 
and Priestly that revealed renal vein tumor thrombosis in the surgical specimens of 
45% of the Wilms’ tumor cases and 54% of the hypernephroma cases. A more recent 
report, 10 years later, from the same institution on collateral venous drainage from the 
kidney produced by occlusion of the renal vein in the experimental animal suggests 
that the relatively high incidence of recurrence after the usual nephrectomy for renal 
carcinoma is due to original extension of the primary growth into the enlarged peri- 
renal veins. 


Fig. 6.—Operative site after complete excision of the retroperitoneal tumor, including the 
anterior and posterior layer of Gerota’s fascia. 
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Anatomically, removal of the perirenal fat with its enlarged venous plexuses, 
abdominal portions of the ureter and its veins, the ovarian or internal spermatic veins, 
and the adrenal vein and therefore the adrenal gland on the affected side is recom- 
mended as a logical extension of the surgical treatment of these cases (lig. 6). 

Certainly it follows that the transperitoneal approach allows the surgeon to ac- 
complish a more nearly perfect operation with regard to the above technical extensions 
of the procedure, whether the tumor be small or large. 


STATISTICAL FACTORS 


Reevaluation of our series ? with follow-up to January, 1954, revealed a total of 
111 retroperitoneal tumors observed : 63 Wilms’ tumors and 48 neuroblastomas. Of 
all the cases (78) observed up to three or more years ago, 24% of the Wilms’ tumors 


are alive and 11% of the neuroblastomas (Table +). 


Taste 4.—Reevaluation of Neuroblastoma and 
Wilms’ Tumor * 


111 Retroperitoneal Tumors 
Wilms’ Tumor Neuroblastoma 


63 18 


3-Year Survival 
(All Cases Observed) 
24% 11% 


* L. A. Children’s Hospital Series, 1928 to 1954 (patho 
logical classification after operation or autopsy). 


TABLE 5.—Reevaluation of Neuroblastoma Tas_e 6.—Reevaluation of Neuroblastoma 
and Wilms’ Tumor and Wilms’ Tumor 


Diagnosis and Treatment * 
by One Year of Age 
(3-Year Survival) 3-Year Survival 


Neuroblastoma: ‘“Loealized Tumor” 


Wilms’ Tumor Neuroblastoma HAM 


38% 80% (With complete or incomplete exeision 


and postoperative roentgen therapy.) 
* Surgical excision and postoperative roentgen therapy 


In the Wilms’ cases in which nephrectomy seemed feasible and was attempted, 
there was a 30% three-year survival rate and the average age of the survivors at 
operation was 40 months. Those diagnosed and operated by one year of age have a 
36% three-year survival rate (Table 5). The neuroblastoma cases diagnosed and 
treated by one year of age had a 30% three-year survival rate (Table 5). The average 
age at operation of the survivors was eight months. This is a very significant fact and 
again emphasized the importance of early diagnosis as some 87% of the neuroblastoma 
group entered the hospital ina terminal state or with obvious distant metastases. 

In the small group in which a localized tumor was found and treatment consisted of 
complete or incomplete excision with postoperative roentgen therapy, there was a 
55% three-year survival rate (Table 6). These statistics show the same trend regard- 
ing prognosis in relation to the age of the patient when first treated as those of the 
outstanding series from Boston Children’s Hospital. 

A diagnostic aid of special importance is an intravenous pyelogram. This proce- 
dure revealed a retroperitoneal mass in 87% of the cases and assured the surgeon of a 
functioning kidney on the opposite side (lig. 7). 
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Wilms’ tumor (termed embryomas or adenomyosarcomas of the kidney ) may con- 
tain muscle, fat, nerve, glands, cartilage, bone, glomeruli, and tubules. With this fact 
in mind, one can better understand the unpredictable response of Wilms’ tumor to 
irradiation. careful 10-year review of the literature for statistical evaluation of 
roentgen therapy ' revealed no significant difference in results with preoperative or 
postoperative roentgen therapy alone or in combination (Table 7). Postoperative 
roentgen therapy is generally accepted in the treatment of Wilms’ tumor and especially 
in the treatment of neuroblastoma. 





Fig. 7—Pyelogram showing an intrinsic left renal mass (Wilms’ tumor). 


Tassie 7.—IWVilms’ Tumor in Childhood: Tabulation from Literature of All Cases 
Treated by Nephrectomy for Pertod 1941-1950, with Two or 


Vore Years Survival 
Number of 
Cases Survivals Per Cent 
Nephrectomy with pre- and post-operative irradiation............ 34 10 29.4 
Nephrectomy and post-operative irradiation. .................0006 7M 31 39.2 
PINUS CUES vi ciccvancutieket nts eatis enter ch esuneanenuleecesioenene 24 10 11.6 
Nephrectomy and preoperative irradiation,...... SaRRE CREE RR ERMS 19 s $2.1 
RNs Les ncucueneddedvecdns teenie caucewenennebeabeneseseene ro it 59 37.8 
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COMMENT 


It is helpful to keep in mind the clinical concept of the symptoms produced by an 
expanding retroperitoneal tumor in infants and children. When an abdominal mass 
is felt, the condition should be considered malignant until proved otherwise. Specific 
curative treatment of a retroperitoneal tumor, regardless of type, requires surgical 
intervention. 

Reevaluation of the “usual” prognosis given when neuroblastoma is discovered is 
certainly in order, in view of recent reports of significant series and of particular in- 
dividual cases. If the neuroblastoma is still confined to the abdomen, then complete or 
incomplete surgical excision is to be attempted, or at least a biopsy if this is all that can 
be safely accomplished, followed by judicious x-ray therapy. Because of the radio- 
sensitivity of these tumors and the occasional proven spontaneous maturation, the 
prognosis may be good in spite of inoperability. 

And finally, the transabdominal surgical approach with initial ligation of the renal 
pedicle and inclusion of Gerota’s fascia and the collateral renal veins in the removal of 
a retroperitoneal tumor involving the kidney is emphasized as essential for an adequate 
cancer operation. With neuroblastoma or Wilms’ tumor, early diagnosis is still the 
main therapeutic tool, followed by adequate surgery and postoperative roentgen 
therapy. 
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SITUS INVERSUS AND ACUTE CHOLECYSTITIS 


Report of a Case 


EDWARD R. MUNNE LL, M.D. 
and 


JOSEPH L. PONKA, M.D., Detroit 


NOGNIZANCE of the 


A viscera to external markings of surface 


relations of the 


anatomy is of the utmost importance in 
the execution of the surgical task at hand. 
Every surgeon, some time during his prac- 
tice, will very likely be betrayed by nature 
and will find that the organ sought alter 
is located in exactly the opposite side from 
the placement of his incision. Jie will be 
dealing with a case of situs inversus. 

In spite of the relative rarity of situs in 
versus, there are reports in the literature 
concerning its association with surgical dis- 
eases. Blegen,' in 1949, was able to amass 
a total of 144 cases which had had operation 
in the presence of situs inversus. Twenty 
jour of these had had biliary tract operative 
procedures. Kullander,? in 1950, reported a 
case of a 63-year-old white woman with re- 
curent episodes of acute cholecystitis in whom 
cholecy stectomly Was performed. He empha- 
sized the importance of the x-ray as an aid 
in the early diagnosis. A case of acute 
cholecystitis in a patient with situs inversus 


is presented, 


REPORT OF CASE 
T. G., a white man of Armenian parentage was 
originally seen in 1936 at the age of 31 when a 


diagnosis of infectious arthritis and situs inversus 
(based on a right-sided heart. liver dullness on the 
left, and stomach tympany on the right) were made. 
A biliary drainage in 1937 was reported as sug- 
gestive of chronic cholecystitis. During the latter 
part of 1949, he was hospitalized with a diagnosis 
sisi 
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of virus pneumonitis. In 1950 the patient was fol- 


lowed in the gastrointestinal clinic because of 


epigastric pain, bloating, and fatty food intolerance. 
A gastrointestinal series was reported as showing 
a normal stomach and duodenum but with complete 
situs inversus. Cholecystograms were reported as 
showing nonfunction, but the film was taken in the 
area of the right hypochondrium. He was placed on 
a low fat diet. 

In August, 1952, he reported to the emergency 
room, stating that he had had recurrent attacks of 
epigastric without vomiting, and a 


pain, nausea 


more marked intolerance to fatty foods whicl 


brought on the symptoms. Examination disclosed 


rebound 
\ flat plate of the 
abdomen showed the heart on the right, the liver 


epigastric tenderness without guarding or 
and a temperature of 97.6 F. 


on the left, and a large solitary gallstone lying just 


below the liver shadow (Figure). The stomacl 


air shadow was on the right. Since he refused ad 
mission, further study was not carried out, and he 
reappeared in November, 1952, with symptoms and 
findings of acute cholecystitis. The patient did not 
wish admission for a second time but reappeared 
10 days later, stating that the symptoms had _ per- 
sisted while he was at home and had become worse 
in the past 36 hours. Examination revealed left 
upper quadrant tenderness, guarding and rebound. 
Temperature was 99 F., pulse rate was 100 per 
minute, and the white blood cell count 11,300 with 
a shift to the left. A repeat flat film of the abdomen 


again showed situs inversus with a left-sided stone 
The patient was admitted at this time for con- 


servative management. However, six hours after 


admission the temperature rose to 101 F, pulse to 
124 per minute, and the white blood count to 19,400. 
There was increased tenderness and guarding in 
the left hypochondrium. He was observed during 
the night, and the following morning the tempera- 
ture had fallen to 99.4 F, but the pulse was 130 per 
minute and the white blood count 27,500. There was 
now a palpable tender mass in the left upper quad- 
rant which was thought to represent the gall 
bladder. The patient was prepared for operation. 
With the patient under spinal anesthesia, a left 
When the abdomen 


subcostal incision was made. 


was entered, the diagnosis of situs inversus was 
confirmed by finding a complete reversal of all the 
abdominal organs. The acutely inflamed gall bladder 
quadrant was blanketed with 


in the ieit upper 


omentum. This was gently removed by blunt dis- 
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Chest film and scout film of abdomen showing situs inversus. Note gallstone in left upper 


quadrant. 


section. It was possible to dissect out and identify 
the cystic duct and artery and remove the gall 
bladder without difficulty. A drain was placed in 
Morison’s pouch, and the abdomen was closed in 
layers. The patient received 1 pt. of whole blood 
during this procedure. The postoperative course was 
uneventful except for the development on the second 
day of mild atelectasis and on the ninth day of 
urticaria due to penicillin. He was discharged on 
the tenth postoperative day. 


COMMENT 


In the case reported the flat plate of the 
abdomen was of considerable help in ascer- 
taining the true condition of the acute ab- 
dominal emergency, since his record was not 
immediately available when he was seen in 
the emergency room. Although symptomati- 
cally this patient did not have pain directly 
over the gall bladder, this is not unusual 
in situs inversus and has been explained on 
the evidence which suggests that, although 
the viscera are transposed, the component 
parts of the nervous system are not.' 

The records of the hospital have shown 
situs inversus indexed 22 times in 664,000 
registrations. Certainly, have 


some Cases 


been overlooked, since numerous registrants 


are emergency or outpatient cases and do 
not have complete examinations. There are 
11 male and 11 female patients in this group. 


Ten cases were seen from 1926 to 1947 and 


12 since 1947. This larger number reported 


since 1947 is on the basis of the large volume 
of children seen at this hospital with con- 
genital heart disease. A. striking feature in 
reviewing the cases of situs inversus was the 
ease with which this condition can be missed 


by the clinician or radiologist. 


SUMMARY 
A case of cholecy stitis with situs inversus 
which eventually was treated by cholecys- 
tectomy is reported. Greater vigilance on the 
part of the clinician and radiologist alike is 
situs inversus can be 


to be sought, since 


easily OV erl ( ked. 


REFERENCES 
1. Blegen, Hl. M.: Surgery in Situs Inversus, 
Ann. Surg. 129:244, 1949, 
2. Kullander, S.: Cholecystitis and Situs In- 


versus Abdominalis, Aeta chir. scandinay. 100: 


444, 1950. 














